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METROPOLITAN WATER BOARD. 



To the Honorable the Senate and House of Bepreaentaiives of the OommonwecUth 

of Massachusetts in General Court assembled. 

The Metropolitan Water Board, established under the provisions 
of chapter 488 of the Acts of the year 1895, respectfully submits its 



SIXTH ANNUAL KEPORT, 

being a report of the work and operations of the Board for the year 
1900. 

I. ORGANIZATION. 

(1) Administration. 

Henry H. Sprague, whose term of service expired, was reap- 
pointed a member of the Board for the term of three years, begin- 
ning with the first Monday in May, 1900, and he was designated as 
chairman. The Board has been constituted as follows : Henry H. 
Sprague, chairman, Wilmot R. Evans and Henry P. Walcott, M.D. 
William N. Davenport has continued as the secretary of the Board, 
and as its executive officer ; and Alfred F. Bridgman has also con- 
tinued as auditor and purchasing agent. 

The office force has comprised a book-keeper, an assistant book- 
keeper, an assistant in auditing, a paymaster, a supply clerk, three 
stenographers, one messenger and a janitor. 

(2) Engineering Department. 

The Engineering Department, both for the construction of new 
works and the maintenance of the works of water supply, has been 
under the direction of Frederic P, Stearns, the chief engineer. 
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The principal engineers in service have been as follows : — 

Chief Engineer, Frederic P. Stearxs. 

Consulting Engineers, Joseph P. Davis, Alphonsb Ftelet, Hiram F. 

Mills. 
Engineer of Distribution Department, Dexter Brackett. 
Engineer of Sudbury Department, Desmond FitzGerald. 
Engineer of Dam and Aqueduct Department, Thomas F. Richardson. 
Engineer of Beservoir Department, Hiram A. Miller. 
Engineer of Weston Aqueduct Department, Horace Ropes. 
Principal Office Assistant, Alfred D. Funn. 
Superintendent of Pumping Stations, Will J. Sando.* 

There have been employed, on construction and maintenance 
during the year, in the engineering force, in addition to the above, an 
average of: — 

Assistant engineers, 23 

Assistant superintendents, 2 

Draftsmen, 16 

Engineering assistants, 97 

Inspectors, 8 

Sanitary inspectors, 2 

Medical inspectors, 1 

Biologists, 3 

Clerks, 5 

Stenographers, 8 

Messengers, 4 

Total, 169 

The maximum number employed in the engineering force at any 
one time, including those engaged upon the construction and main- 
tenance of the works, was 193. 

Besides the engineering force, which included engineers who have 
been detailed for purposes of inspection of work, other inspectors 
over pipe-making, pipe-laying, machinery and masonry have been 
employed, to the maximum number of 8, and foremen to the maxi- 
mum number of 18. 

The day-labor force, under the general direction of the engineers 
and the immediate direction of foremen, has been employed in driv- 
ing sheet piling at the North Dike of the Wachusett Keservoir, 
upon excavations and preliminary work at the Wachusett Dam, in 
digging drainage ditches in swamps, making changes in and addi- 

• Resigned Angast 31, 1900. 
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tions to the Marlborough Brook filter-beds, laying pipes in the 
Metropolitan Water District, and upon other minor work. The 
maximum number so employed was 345, that number being em- 
ployed for the week ending October 6. 

There has also been a maintenance force, averaging 145. The 
organization of the maintenance force at the end of the year, not 
including civil engineers, was as follows : — 

Dam and Aqueduct Department, including Wachusett Dam and Aqueduct, 
and Clinton sewerage system, 11 

Sudbury Department, including Sudbury and other reservoirs in Sudbury 
watershed, Marlborough Brook filter-beds. Lake Cochituate, Sudbury and 
Cochituate aqueducts, and Chestnut Hill Reservoir and surrounding 
grounds, 50 

Distribution Department, including Chestnut Hill, Spot Pond and other 
pumping stations, Spot Pond and other distributing reservoirs, pipe lines 
and pipe yards, 83 

Total, 144 

The maximum force employed by the various contractors at any 
one time numbered 1,906 men, which was for the week ending 
on June 30. 

(3) Conveyancing Department. 

This department has been continued under the supervision of 
Alfred C. Vinton, conveyancer, assisted by George D. Bigelow, 
assistant conveyancer. Besides the conveyancer and assistant con- 
veyancer, there have been employed at the Boston office Miss Alline 
E. Marcy, title examiner, and one stenographer. The work at the 
branch office in Worcester has been carried on under the supervision 
of the Boston office, with the assistance, for a portion of the time, 
of Miss Celia M. Tibbetts. 

The work in Worcester for the past year has consisted of the ex- 
amination of about 25 new titles, and the bringing down of old titles 
to date of settlement, and investigations and labor incident to the 
recording of executed papers. 

The examination of titles in Middlesex County and other districts 
outside of Worcester County has been conducted from the Boston 
office. 

The preliminary investigations and the purchases of lands for the 
projected reservoir in Weston, to be built in connection with the 
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new Weston Aqueduct, have required the examination so far of about 
20 titles of land in Framingham and Weston. 

The Conveyancing Department has been called upon to furnish 
information necessary for the completion and perfection of the titles, 
ana in the preparation of the various papers required in the 121 
settlements which have been effected during the year with land 
owners on account of lands and easements acquired and depreciation 
and other damages suffered. These settlements have covered at 
least 160 different titles. There were, however, in addition 12 
settlements pending on January 1, 1901, which have also been 
completed. 

The department has also been called upon to prepare the various 
instruments required for the takings of lands or easements under 
the right of eminent domain, and the various instruments for the 
discontinuance of roads. The takings have been 14 in number, and 
have been from 194 different owners. The number of discontinu- 
ances of roads has been 4. 

The Attorney-General has called upon the department to furnish 
reports in cases for which petitions or suits for damages have been 
brought, the number of which has increased largely during the past 
year. 

Examinations of the records for liens and other encumbrances, 
before payments are made upon contracts, have been required, 
and a great deal of miscellaneous information in regard to real estate 
is necessarily sought by the different departments. 

(4) Police. 

The Board has, in accordance with the requirement that it should 
furnish without charge in all towns in which any work is done under 
the authority of the Metropolitan Water Act such police protection 
as may be necessary in consequence thereof, paid for the services 
of police officers in the towns of Clinton, Boylston, West Boylston 
and Sterling. These officers have in all cases been appointed by the 
officials in the various towns in which the work has been carried on, 
and in the performance of their duties they have been subject to the 
town authorities. 

There were 9 officers thus appointed by the town of Clinton on 
duty until October 27, when, on account of the additional work 
carried on in that town, the number was increased to 13, which is 
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the number of officers now paid by the Commonwealth for service 
in the town. They are all under the control of the chief of police 
of Clinton, and are additional to the 6 regular officers appointed 
and paid for by the town. 

Owing to the increase in the work in the town of Boylston, 3 ad- 
ditional officers have been appointed by that town for this service, 
so that there are now 5 officers in all appointed. One of these is a 
mounted officer, whose maintenance and equipment are also paid for 
by the Board. A police station is maintained in the town. 

One officer is employed in the town of West Boylston, who has 
charge of the police station, which is used to a considerable extent 
in general for the various portions of the Wachusett Reservoir 
district. 

There is one mounted officer on duty appointed by the town of 
Sterling. 

The officers in the towns of Sterling, Boylston and West Boylston 
have each been appointed as special policemen for the other towns. 
These three towns have no other regular police officers. 

The improvements about Spot Pond necessitated additional police 
service in its vicinity, and, until August 31, 3 additional officers 
were employed by the Park Commission under the authority of the 
Board. On September 1 this nimiber was reduced to 1. AH these 
extra officers have been paid for by the Board. 

The expenditures for the additional police protection thus aflforded 
within the district where work was in progress have amounted 
during the past year to $16,062.70 ; and since the beginning of the 
work in the year 1895, there has been expended for such police pro- 
tection, in the various localities where the operations of the Board 
have been in progress, a total amount of $100,874.16. 

No serious cases of disturbance to the people among whom the 
workmen in the various operations have been employed have been 
reported to the Board. Good order has been in general maintained 
in the various localities where the men have worked and lived. 

(5) Offices and Buildings. 

The Board has continued during the year to occupy the adjoining 
buildings numbered 2 and 3 Mt. Vernon Street, in Boston, for the 
purposes of the administrative, engineering and conveyancing de- 
partments. Notice, however, was received that this occupancy must 
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cease at the end of the year, as the various buildings in the block at 
the easterly side of the State House grounds were to be torn down. 
It became a necessity to arrange somewhat hurriedly for new quar- 
ters. The Board leased, for a period of ten years, the buildings 
numbered 1 and 3 Ashburton Place, at the comer of Somerset 
Street, on August 13, and proceeded at once to make the alterations 
and improvements which were necessary in order to adapt these 
buildings to the purposes of the various departments. As the build- 
ings were old, and had been used for a long period as boarding- 
houses, the alterations required have been extensive. The buildings 
have, however, been well adapted to the requirements. They aflfbrd 
excellent light and sufficient space, and they are conveniently ac- 
cessible to the public and also located but a short distance from the 
State House. 

The office building erected by the Board in Clinton continues to 
be the headquarters of the Reservoir and Dam and Aqueduct de- 
partments. 

Branch offices of the Reservoir Department are maintained near 
the North Dike in Clinton, at Sawyer's Mills in Boylston and at 
West Boylston. 

In connection with the work of the Dam and Aqueduct Department 
a branch office was maintained at West Boylston until July 25, as 
headquarters for the party engaged upon investigations relative to 
j the sewerage of the Quinepoxet valley. On September 5 an addi- 

tional office was established on River Street in Clinton, in connec- 
tion with the work at the Wachusett Dam. 

The branch office in Weston, used by a party engaged upon sur- 
veys for the Weston Aqueduct, has been continued throughout the 
year. 

A considerable branch office is maintained for the Engineering 
Department, in connection with the Sudbury and Cochituate sys- 
tems at South Framingham. 

On October 11, a house in Saxon ville, which is now used as the 
main office of the Weston Aqueduct Department, was leased from the 
Saxonville Mills for a period of three years, with the privilege of 
extending the lease a fourth year. This house has been repaired, 
and a small fire-proof brick vault has been built in connection with it. 

The new building at the Glenwood Pipe Yard in Medford, on the 
line of the Boston & Maine Railroad, which was begun last year, 
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has been completed. This is made the headquarters of the force in 
charge of the Maintenance Department for the northern part of the 
District. The building is 101 feet 9 inches long by 37 feet 8 inches 
wide, and in general is two and one-half stories. It contains offices 
of the assistant superintendent of the Distribution Department, in 
charge of pipe lines and reservoirs, and his assistants, and a car- 
penter's shop, store room and stable. Another building, 109 feet 
long by 21 feet wide, combining a brick shed, blacksmith shop and 
store room, has also been erected. Both buildings have been occu- 
pied since May 1. 

At Chestnut Hill Reservoir are the high-service and low-service 
pumping stations, a stone stable and several wooden buildings used 
as a headquarters for the maintenance and repair force for the 
southern portion of the District. 

Other buildings connected with the works and maintained by the 
Board are the pumping stations at Spot Pond, Arlington and West 
Boxbury, the Clinton Sewerage Pumping Station at Clinton, the 
Mystic Pumping Station at Medford, the gate-houses at the several 
reservoirs, dwellings for attendants, and various buildings for oper- 
ating purposes. 



II. WORK OP CONSTRUCTION. 

(1) Wachusett Dam, Reservoir and Watershed. 
(a) Wachusetl Dam- 
Studies and investigations have been continued since the organi- 
'zation of the Board for the proper location and design of the great 
masonry dam which is to be built for the Wachusett Reservoir. 
The main features of the dam were decided upon early in the year, 
but many important details were left for more extended considerar- 
tion, and it was not until August that plans and specifications were 
completed, so aa to call for proposals for its construction. Owing, 
however, to the rapid increase in the consumption of water and the 
very dry seasons of 1899 and 1900, it was deemed hazardous to 
delay altogether the work of excavation until the contract could be 
made. It was, therefore, decided, prior to making any contract, to 
begin the necessary excavations. A considerable day-labor force was 
organized early in July, and was kept at work until the contract for 
, the construction of the dam had been made. The contractors were 
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ready to take up the work of excjavation at the point which had been 
reached by the labors of the day force in the middle of October. 

Since the middle of October the contractors have been carrying 
on the work with considerable vigor. In this way an important 
beginning has been made, and the work of construction will be dili- 
gently prosecuted during the coming season. 

The contract for the building of the dam was made on October 1, 
1900, with McArthur Brothers Company of Chicago, 111., who were 
the lowest of 11 bidders. The contract amounted, under the esti- 
mated quantities of work to be done, to $1,603,635. It is provided 
that the dam shall be constructed to such a height that consider- 
able water can be stored behind it in the spring of 1903, and that 
the entire contract shall be completed on or before November 15, 
1904. 
The masonry dam is to be constructed across the valley, where, 
i| at the height of the foil reservoir, the distance between the steeply 

If rising slopes will be 1,250 feet. The main dam, which will be car- 

^ ried about 20 feet above the water line, will be about 800 feet long, 

and will have a height from the lowest point of excavation to the 
water line of about 179 feet, or a total height of 200 feet. The 
thickness of the dam at the bottom of the excavation will be about 
176 feet, and at the water line will be 25 feet. It will be built of 
i quarried granite laid in cement mortar, and it is expected that 

ir the stone will be obtained from quarries on the land of the 

I Commonwealth. 

A detailed description of the structure as designed is given in the 
report of the chief engineer. 

An up-stream gate-house within the masonry structure, and a 
down-stream gate-house directly below it, are to be constructed, by 
which the water will be drawn from the reservoir as required and 
carried into the aqueduct, and at which also power can be generated. 
A waste weir or spillway extending to the west at an angle with 
the main dam will be constructed about 450 feet in length, over 
which the surplus water in time of floods will pass into, and be car- 
ried by, a channel about 1,500 feet in length, which is to be exca- 
vated, and which will enter the river at a distance of about 800 feet 
below the dam. 
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(S) Wachusetl Reservoir. 

A large amount of work has been done in removing the soil from 
the bottom of the reservoir and building the North Dike, which is 
to flank upon the north the maaonry dam, and nmke a barrier in 
places where the surface of the land is lower than the high-water 
level of the resei-voir. 

The removal of the 8oil has, with one exception, been carried on 
under contracts which had been previously made. Prior to the year 
1900, about 600,377 cubic yards had been removed, involving the 
stripping of 458 acres of land, constituting about one-eleventh part 
of the entire amount to be removed. During the year 1900, about 
1,678,346 cubic yards have been removed from 900 acres, or about 
one-fourth part of the entire amount; consequently, 34 per cent, of 
the estimated total of soil has been removed. There is left to be re- 
moved nearly 4,000,000 cubic yards and about 2,842 acres to be 
stripped. The existing contracts provide for about one-half of this 
work. 

A small portion of this soil has been used for road embankments 
and for filhng shallow flowage, but by far the larger part has been 
used in the construction of the North Dike, to which it is conveyed 
principally by locomotives and cars. 

The larger part of the main cut-off trench at the dike has been com- 
pleted. This trench extends longitudinally a distance of 9,356 feet, 
with a width of 30 feet at the bottom, increasing as it rises, and a 
maximum depth of 60 feet, from which the gravel and coarser sand 
have been removed. The sheet piling, which has been driven in the 
bottom of the trench for a distance of 5,245 feet at the deeper por- 
tions, has been completed, and the work of filling the trench ivith 
the impervious soil brought from the bottom of the reservoir has 
been far advanced, 

A secondary cut-off trench along the deeper portions of the line of 
the dike has been dug and completely filled with soil in a similar 
manner. 

The steeper embankment of sand and gravel, which is to consti- 
tute the dike on the water side, and which is to have a length, at full 
reservoir level, of 10,498 feet, and to have a height of 17 feet above 
the reservoir level, has been carried up far towards completion ; and 
a large amount of soil has been deposited to constitute the long em- 
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bankment on the outer side, which at its farthest point extends from 
the top of the dike a distance of 1,730 feet. 

(c) Construction and Discontinuance of Roads, 

Considerable progress has been made in the improvement of old 
roads and in the construction of new roads around the reservoir to 
take the place of roads discontinued or to be discontinued. 

The new road from Boylston Centre to West Boylston, and the 
extension therefrom leading toward Shrewsbury, the location for 
which was determined by a decree of the Massachusetts Highway 
Commission, have been completed for a distance of 15,050 feet, and 
Temple Street in continuation has been improved for a distance of 
5,099 feet. The entire road-bed for a distan<5e of 20,149 feet has 
been surfaced with broken stone. The contract work in connection 
with these roads, not including some slope paving and the guard 
fences, has cost a total of $77,003.73. 

The improvement of Lancaster Street in West Boylston on the 
northerly side of the reservoir, a distance of 8,508 feet, and the 
construction of a new road extending 13,607 feet from Lancaster 
Street toward Clinton, have been completed, and they were approved 
by the county commissioners on June 19, 1900. 

Much work has been done toward the location of a new road from 
Lancaster Street to Oakdale, and plans and estimates for a portion 
of the distance have been prepared ; but the northerly portion of 
the road as it approaches the village of Oakdale cannot be definitely 
located until the location of the Central Massachusetts Railroad has 
been determined. 

Progress has been made in making surveys and investigations for 
the new highway which is to cross the Wachusett Reservoir between 
West Boylston and South Boylston, and in the making of minor im- 
provements in other parts of the reservoir district. 

As the work of construction of the Wachusett Reservoir has 
progressed, it has become necessary to discontinue several of the 
roads in Clinton, Boylston and Sterling. The new roads which have 
been built at the northerly and southerly sides of the reservoir have 
in part taken the places of the discontinued roads. Other roads lay 
in the district which is to be submerged. Some were discontinued 
prior to the year 1900, but the larger part of the discontinuances 
have taken place during the past year. 
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The following is a list of the roads, with dates of discontinuance, 
which have been discontinued by the Board on account of the opera- 
tions in the construction of the Wachusett Eeservoir : — 



LOCATION. 



Description. 



Date of 
DiBcontinnanoe. 



OlintOD, 



• • 



OllntoD and Boylston, 



BoylatOD, 



BoylstoD, 



• • 



• • 



Olinton and Boylaton, . 



OUotoD and Boylaton, . 



OUoton and Boylston, . 
Olinton, 

Olinton and Boylaton, . 
Boylaton, . 

Boylaton, 

Boylaton and Sterling, 



Boylaton, 
Boylaton, 
Boylaton, 



Road skirting the northerly side of Sandy Pond, between 
the Booth Meadow Road and South Main Street. 

Southerly part of South Main Street In Clinton, together 
with the road leading southerly therefrom, to a point in 
the River Road in Boylston. 

Road between Sawyer's Mills and the Booth Olinton 
station. 

Road or way leading sootheaaterly from the preceding 
road to the River Road. 

Fart of River Street and of the River Road, between Oak 
Street in Clinton and the old road from Sawyer's Mills 
to West Berlin, near the Booth Olinton atatlon in 
Boylston. 

Part of the Ooonty Road from Olinton to Northboroagh. 
running over Ball Hill, between the River Road and 
the new highway from Clinton to Boylaton built by the 
Metropolitan Water Board on the aootherly aide of the 
reaervoir. 

That part of the road known aa Boylaton Street which 
Ilea between the new hlghwayon the aootherly aide of 
the reservoir and the road to Weat Berlin. 

That part of the South Meadow Road which Ilea between 
the new highway from Clinton to Weat Boylaton on 
the northerly side of the reaeryoir and the old road 
from Clinton to West Boylston. 

That part of the old road leading from Clinton to Weat 
Boylston, from the Sooth Meaidow Road to the road 
from Sawyer'a Mills to Sterling. 

That part of the old road from Clinton to West Boylston 
mentioned in preceding discontinuance, between the 
point of discontinuance and the road from Boylston 
Centre over Scar Bridge to Sterling. 

That part of the road in continuance of Bruce Street in 
Boylston, which lies between West Boylaton line and 
the old road from Clinton to West Boylston. 

That part of the road from Boylston Centre leading by 
the Boylston railroad station to Sterling, which Ilea 
between a cross road leading to the road from Clinton 
to Boylston Centre and a point in Sterling near the new 
northerly highway. 

A road between the road running from Boylston Centre 
to Sterling, mentioned in preceding discontinuance, and 
the road from Boylston Centre to Clinton. 

Road near Sawyer's Mills between the road running from 
Boylston Centre to Sterling and the road from Olinton 
to West Boylston. 

That part of a road running northerly from the Scar 
Bridge Road, which extends from land formerly of 
Charles A. Hunt to the northerly end of the road in 
land formerly of John F. O'Brien. 



September 8, 1898. 



September 8, 1898. 



July 10, 1899. 



July 10, 1899. 



December 80, 1899. 



December 30, 1899. 



December 80, 1899. 



June 22, 1900. 



June 22, 1900. 



December 16, 1900. 



December 22, 1900. 



December 15, 1900. 



December 15, 1900. 



December 15, 1900. 



December 15, 1900. 



12 METROPOLrrAN WATER BOARD. [Jan. 

(d) Relocation of the Central Massachusetts Railroad. 

Under the provisions of the Metropolitan Water Act, that the 
Board may make such relocation of the Central Massachusetts Rail- 
road << as, and in such manner as, shall be mutually agreed upon by 
said water board and the board of directors of the railroad company ; 
and if they cannot agree thereon, then as, and in such manner as, 
shall be determined on the application of either party, in writing, by 
the board of railroad commissioners," conferences had been had with 
the authorities of the Boston & Maine Railroad, the lessee of the Cen- 
tral Massachusetts Railroad Company, previous to the current year, 
and it was believed that decided progress had been made toward a 
mutual agreement. The complications which have subsisted between 
the companies have made it impossible for the Board to make any 
definite arrangement. It is hoped that it will be possible to reach a 
satisfactory result soon, inasmuch as the progress of the work will 
make it necessary in some way to determine the matter during the 
coming year, and to begin the construction of the railroad as re- 
located. 

(e) Clinton Catholic Cemetery. 

The St. John's Catholic Cemetery in Clinton, being included 
within the limits of the proposed reservoir, and the removal of the 
bodies there buried having become necessary, a tripartite agreement 
had been made on July 1, 1898, between the Board, the Roman 
Catholic Bishop of Springfield, who was the owner of the fee of the 
old cemetery, and the St. John's Catholic Cemetery Association, 
which had been organized for the purpose of acquiring and main- 
taining a new cemetery to take the place of the old one. By this 
agreement lands in the southerly part of Lancaster were to be 
acquired to receive the bodies buried in the old cemetery and to be- 
come a new burial place for the St. John's parish, and conveyance 
was to be made to the Commonwealth of the old cemetery site. In 
order to overcome, some difliculties which had arisen among the par- 
ties interested in the cemetery, the Board, on February 8, 1899, 
consented to a supplementary agreement, by which the work of the 
removal of the bodies should be accomplished under the direction of 
a committee composed of the oflicers of the Association and repre- 
sentatives of the lot owners, instead of being done directly by the 
Association. 
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Under these agreements the lands in Lancaster were purchased, and 
about 69.75 acres were, at the request of the parties, conveyed, for 
the time being, to the Commonwealth. A small tract of about 2.15 
acres was conveyed directly to the Association. The land acquired 
was beautifully located, had a sandy soil well adapted for the pur- 
poses, and was covered with wood and timber. Drives and roads 
throughout the tract have been gi-aded and constructed, aggregating 
in length 7,475 feet, and adequate lots have been skilfully laid out 
and surfaced with loam. The removal of the bodies began on Decem- 
ber 19, 1899, and 157 bodies had been reinterred at the end of the 
year, when, on account of the weather, the work was suspended. 

Operations were resumed early in the spring and prosecuted with 
vigor until September 1, 1900, when all bodies known to be buried 
had been removed. The total number of bodies which have been 
removed is 3,816. A very few bodies whose burial place had not 
been marked were subsequently discovered on the removal of the 
earth and soil. 

The laying out of the grounds of the new cemetery and its prepa- 
ration as a burial place, and the removal of bodies from the old 
cemetery to the new cemetery, have been under the charge of Harold 
Parker, who was selected as engineer by the Cemetery Association, 
and whose appointment was confirmed by the various parties con- 
cerned. The work has been accomplished with general satisfaction. 

There has been paid over in the purchase of lands $11,678.66; 
for the preparation of the new cemetery, $19,030.65 ; and for the 
removal of bodies, $29,443.86 ; leaving to be paid the balance of 
$32,346.83, upon the conveyance to the Commonwealth of the old 
cemetery lot, and the delivery to the Commonwealth of a release and 
discharge of damages. 

The executive committee in charge of the removal of bodies and 
Mr. Parker, the engineer, have notified the Board that the work of 
removal has been accomplished, and our engineer has certified that 
the bodies found in the old cemetery, as well as monuments and 
other structures, have been removed in accordance with the agree- 
ments. So far as the Board is concerned, matters are ready for a 
final settlement ; and on receipt of a deed of the old cemetery lot 
and a release of all damages and claims as provided by the agree- 
ment, the Board is ready to convey the lands held by it and included 
within the new cemetery lot to the St, John's Catholic Cemetery 
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Association, as provided for, and to pay over the balance due under 
the agreement. 

The new cemetery is spacious, well arranged and iSnely located, 
and it is acknowledged that few towns in the Commonwealth possess 
a more attractive burial place. 

A copy of the report made by Harold Parker, the engineer, to 
the committee appointed for the removal of the bodies, which has 
been transmitted to the Board, is published as an Appendix. 

(/■) 8anitary Inspection of Works of Construction. 

A considerable inspection as to the sanitary condition of houses 
and camps in which laborers have lived, and of the grounds upon 
which the work is carried on within the limits of the Wachusett Res- 
ervoir, has been maintained. Dr. John J. Goodwin of Clinton has 
continued in regular employment as a medical inspector, and has 
acted in connection with the sanitary inspectors of the Board ; and 
during a portion of the year one of the engineering staff was also 
assigned to assist the inspectors. There were a few cases of typhoid 
fever in the watershed, but these were not among the laborers em- 
ployed in the work. The various buildings and camps occupied by 
contractors and their employes have been kept in fair condition, and 
the general health of the people dwelling on the watershed, as well 
as of those employed in the work, has been good. 

{g) Financial Summary. 

The following is a sununary showing the purposes of expenditures 
on account of the Wachusett Dam and Reservoir : — 



For the Year 

ending 

December 81, 1900. 



From Beginning of 
Work, and ending 
December 81, 1900. 



Contracts for construction, 

Real estate : — 
Mill property and water rights, 
Other property for reservoir and margins. 
Outlying property, 

Damages to real estate not taken, to business, 
and on account of loss of wages, 

Engineering,. ....... 

Preliminary and additional work, taxes and other 
expenses, 

Totals, 



$580,899 95 

80,000 00 

144,870 84 

6,335 00 

68,289 23 
103,245 89 

148,184 50 



11,081,824 91 



1975,750 74 

1,840,700 00 

1,052,134 41 

26,012 66 

112,397 91 
340,845 99 

557,387 06 



14,404,728 77 
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(2) Wachusett Aqueduct. 

The Wachusett Aqueduct was regarded as completed prior to the 
year 1900, but certain amounts have been paid out during the year 
for engineering and additional work, and also in settlement of real 
estate damages which had not previously been disposed of. 

There are 9 claims pending under which suits have been brought 
for damages on account of taking of lands for the aqueduct. There 
are in addition 2 or 3 cases in which parties have failed to bring suit 
within the time required by the statute. 

The following table shows the purposes of the expenditures on 
account of the Wachusett Aqueduct : — 



For the Tear 

ending 

December 81, 1900. 



From Beginning of 
Work, and ending 
December 81, UOO. 



Contracts for coDstruction, 

Real estate settlements, 

Engineering, 

Preliminary and additional work and other ex- 
penses, 

Totals, 



18,271 00 
1,377 06 



4,158 45 



tl3,806 51 



11,446,403 39 

68,712 40 

162,632 17 



99,663 71 



f 1,777,311 67 



(3) Nashua Meadows. 

An extended investigation has been made of the effect produced 
by the decreased flow of water upon the lower lands and meadows 
situated in Clinton, Lancaster, Harvard and Bolton, below the more 
inhabited portions of the town of Clinton . * Early hearings were given 
to the owners of many of these lands, who made claims that great 
injury resulted from the loss of the fertilizing advantages which had 
come from the greater overflow of the lands in the periods of spring 
freshetB and from the necessity which had arisen for building divi- 
sion fences. Some of the people in the district affected, however, 
have stated that, in their opinion, their lands would not be injured, 
but would even be benefited, by the lack of freshets and overflow. 
At the beginning the question of damages was one of belief, and not 
of evidence. The Board has had extensive examinations made, not 
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only by its own engineers, but also by practical farmers and land 
owners in the neighborhood, and has sought the best experts whom 
it has been able to obtain. The Board informed the claimants that it 
would welcome any facts or expert opinions in their possession, or 
which they might be able to furnish. The examinations have 
extended so far over two seasons, one of which was of almost un- 
precedented dryness, and the other afforded freshets of almost un- 
precedented character. Many investigations have been made each 
season, and the Board has received careful and painstaking reports. 
While the Board has desired to make good any damages resulting to 
these owners, it has thus far been unable to obtain evidence showing 
an actual injury, or such probability of injury in the future as to 
justify it in the payment of damages under these claims. 

(4) Sudbury Dam and Reservoir. 

Little construction has been done during the year in the Sudbury 
Department. Some work in connection with the improvement of 
the Marlborough Brook filter-beds and the drainage of swamps has 
been accomplished by the department, and is described in another 
place. 

The grounds below the Sudbury Dam have been graded and 
planted. The building formerly occupied as an office for the de- 
partment has been removed to a more appropriate location and re- 
ceived considerable improvement and addition, and is occupied by 
the foreman and his assistant in direct charge of the dam and this 
portion of the reservoir. 

A masonry storehouse has been constructed at the northerly end 
of the dam, for the storage of stop planks, and of boats, tools and 
coal. 

The Sudbury Dam and Reservoir have now been transferred from 
the construction to the maintenance department, and they are placed 
under the general supervision of the assistant superintendent at the 
South Framingham office. 

The remaining claims for damages on account of the taking of 
lands for the reservoir have been settled. 

The following is a summary of the purposes of the expenditures 
made on account of the Sudbury Dam and Reservoir : — 
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For the Year 

ending 

Decembers], 1900. 



From Beginning of 
Work, and ending 
December 81, 1900. 



Contracts for construction, 

Land settlements, 

Engineering, 

Preliminary and additional work and other ex- 
penses, 

Totals, 



11,349 00 
537 48 

977 04 



$2,863 62 



11,949,448 77 
620,692 43 
172,913 85 

177,054 41 



{2,920,109 46 



(5) Protection and Improvement of Water Supply. 

(a) Marlborough Brook Filter-beds. 

Though the operation of the Marlborough Brook filter-beds has 
in general proved satisfactory, it has been found desirable to enlarge 
the main channel and also to provide more storage room for the 
unusually large flow of water which occurs from this watershed 
in times of freshets. Additional storage has been gained, the main 
channel has been widened, and additional inlets to the beds have 
been provided. Considerable has been accomplished in the pre- 
vention of the adhesion of the ice to the bottom of the beds, and 
other general improvements have been efiected. 

The expenditures on account of the Marlborough Brook filter- 
beds and the protection of the brook from pollution, including work 
done by the city of Boston, are as follows : — 



For the Year 

ending 

December 31, 1900. 



From Beginning of 
Work, and ending 
December 31, 1900. 



Contracts for construction, 

Land settlements, 

Engineering, 

Preliminary and additional work and other ex- 
penses, 

Totals, 



?3,635 16 
1,943 82 
5,455 53 



$11,034 51 



?53,441 32 
37,626 32 
16,775 52 

8,572 15 



J116,415 31 



(5) Disposal of the Seicage of the City of Marlborough. 

Trouble has arisen within the past two or three years by reason 
of a defect in the sewerage system of the city of Marlborough, 
through which the surface water in a low district of considerable ex- 
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tent in that city, in times of large rains, is caused to flow directly 
into the sewers, which, though adequate for sewerage purposes, are 
not large enough to carry away in addition the surface water in 
periods of freshets. The result has been that at times the sewers 
have overflowed, and sewage in connection with the surface water 
has been carried down the brook at times when, owing to the floods, ^ 
the filter-beds were unable to dispose of the whole, and, conse- 
quently, sewage and other objectionable substances have entered 
directly into the reservoir. The trouble has seemed to the Board 
upon investigation to result from the want of measures being taken 
by the city of Marlborough to dispose properly of the surface water. 
The Board, therefore, has called upon the city to take action to pre- 
vent the pollution of the water supply. A considerable improve- 
ment has been accomplished in the district affected by the inspectors 
of the Board acting in co-operation with the Marlborough board of 
health. Further and more radical improvements should be made, 
not only to prevent the pollution of the Sudbury water supply, but 
also to relieve the district above mentioned from a serious trouble. 



(c) 8wamp Drainage. 

The operations which were in progress for the drainage of swamps, 
both in the Sudbury and Wachusett watersheds, during the preced- 
ing year, have been carried out, and some additional work has been 
performed. The results accomplished in improving the quality of 
the water have been very satisfactory. The amount which has been 
paid in land damages has been almost insignificant in proportion to 
the work which has been accomplished, and in general the work of 
drainage has been of advantage to the owners of the lands which 
have been drained as well as to the Metropolitan water system. 

The following table shows the amount of work done in the two 
watersheds : — 



• 


Acres 

of Swamp 

drained. 


Lbhoth oi 


f DlTOHBS. 




Feet. 


Miles. 


Wachusett watershed, 

Sudbury watershed, 


132 
937 


15,048 

129,510 


2.85 

24.53 


Totals, 


1,069 


144,558 


27.38 
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The following is a summary of the expenditures on account of 
swamp drainage and other work for the improvement of the Sudbury 
and Wachusett watersheds : — 



For the Tear 

ending 

December 31, 1900. 



From Beginning of 
Work, and ending 
December 81, WOO. 



Day work in construction, 
Land settlements, . 
Engineering, . 
Other expenses, . 
Totals, . 



{13,246 13 

1,269 60 

9,410 85 

124 02 



$24,050 60 



{60,436 41 

10,941 10 

27,094 60 

869 77 



{99,331 88 



(d) Z>isposal of Sewage from the Quinepoxet Valley. 

For the purpose of determining the character of the manufactur- 
ing wastes and sewage and other causes of pollution existing, or 
likely to exist in the future, in the small manufacturing villages in 
the Quinepoxet valley, and for determining the best methods for 
taking care of such polluting materials, sites for filter-beds have 
been carefully examined and main lines of sewer have been located. 
No definite plans, however, have yet been made for undertaking 
these improvements. 

(e) Main Sewer in Framingham. 

The Board in the latter part of the year entered into an arrange- 
ment with the town of Framingham for the construction of a new 
main sewer in that town along the valley of Beaver Dam Brook, a 
tributary to Lake Cochituate. At the time that the Framingham 
sewerage system was originally built, a considerable sum was con- 
tributed by the city of Boston toward the payment of its cost, in 
order that the system should be so constructed as to remove the 
sewage beyond the boundaries of the Cochituate watershed. Ee- 
cently, however, several manufacturing establishments have been 
built in this valley upon lands so low that the town sewers could not 
remove the sewage, and, in order to conform to the requirements of 
the law, a new main sewer became necessary. 

After investigation and conference with the authorities of the 
town, the Board deemed it just to contribute the sum of $9,000 
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toward the construction of this sewer by the town, that sum being 
estimated as one-half of the entire amount required for its construc- 
tion, the town agreeing to construct the sewer within a year, to 
make no claim upon the Conunonwealth for further contribution for 
the construction or maintenance of this sewer and such other sewers 
as should be constructed tributary thereto, or on account of the dis- 
posal of the sewage, whether such sewers should be located in the 
town of Framingham or the town of Sherbom. This arrangement 
was deemed (satisfactory by both sides, and the town of Framingham 
has entered vigorously into the construction of the main sewer, as 
agreed. 

(6) Chestnut Hill Low-service Pumping Station. 

The building of the Chestnut Hill low-service pumping station 
has been entirely completed, with the exception of the slate floor in 
the engine and dynamo rooms. This building was erected, under 
the requirements of the engineers, from designs by Shepley, Rutan & 
Coolidge, architects, and the work of construction was performed by 
Norcross Brothers. The exterior is in general of Indiana limestone, 
with base of Milford pink granite. The entire length of the building 
is 223 feet 2^/^ inches, the width of the main portion 81% feet, and 
its height 56% feet. The height of the tower is 81 feet 3 inches. 

The grounds about the building have been graded and planted 
with shrubbery. 

The three pumping engines built for this station by the Holly 
Manufacturing Company have been completed, put in place and are 
in satisfactory operation. They each have a capacity for pumping 
35,000,000 gallons per day. 

The total amount paid, up to January 1, 1901, for the building, 
exclusive of engineering, has been $206,035.50; the amount paid 
for the engines, boilers and the appliances and equipments con- 
nected therewith has been $167,343.92. 

The water for the low-service district of Boston is now, by means 
of these engines, entirely furnished by pumping, instead of by 
gravity, from the Chestnut Hill and Brookline reservoirs. This 
change was made in accordance with the original recommendations 
of the State Board of Health, and the increase in pressure, amount- 
ing to from 20 to 25 feet, was required on account of the greater 
height of many of the modern buildings erected in the city, the for- 
mer pressure by gravity being hardly sufficient even for the lower 
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portions of the District. A somewhat greater pressure will be 
afforded in the future. 

The new gate-house on the shore of the reservoir near the pump- 
ing stations has been substantially completed, and the necessary 
connections have been made. 

(7) Spot Pond Pumping Station. 

The pumping station at Spot Pond, which was in process of erec- 
tion at the beginning of the year, has been substantially completed. 
This building was designed by Messrs. Shepley, Eutan & Coolidge, 
architects, and was constructed by McNeil Brothers, contractors. 

The exterior walls are of gray brick with limestone trimmings, 
and have a base of Milford pink granite. The roof is covered with 
red tiles. Its entire length is 184 feet 10 inches, the width of the 
main portion 66 feet 10 inches, and its height 67 feet 9 inches. 
The cost of the building, including the engine and boiler founda- 
tions, has up to the present time amounted to $118,952.22. 

The Leavitt engine, which was built by the city of Boston in the 
year 1895 for the Mystic pumping station, and having a daily capac- 
ity of 10,000,000 gallons, has been removed to this station ; and a 
new Holly engine has been erected here, with a capacity for pump- 
ing 20,000,000 gallons per day. Both of these engines are now in 
satisfactory service. The cost of engines, boilers and appliances 
and equipments connected therewith has been $108,244.49. 

A gate-house has been erected at the southern end of the pond, 
which is of gray brick with limestone trimmings, with roof of red 
tiles. The exterior dimensions of this building are 18 feet by 26 
feet. Its cost was $4,400. 

(8) Enlargement and Improvement of Spot Pond. 

The work of improving Spot Pond by the removal of the mud and 
the raising of the level of the pond was actively continued during 
the early part of the year, and has been finally completed. This 
body of water has been converted from a muddy, and, in many por- 
tions, shallow pond, into an excellent reservoir for the storage and 
distribution of water. The material in the bed of the pond has been 
removed so as to afford a minimum depth of 15 feet at high- water 
level, and its capacity has been increased from about 750,000,000 
gallons to about 1,800,000,000 gallons. The soil removed has been 
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deposited upon the shores and the neighboring grounds in such a 
manner as to remove any objectionable appearance in the dikes, 
whose construction was necessary in places as barriers, and other- 
wise to improve rather than disfigure the landscape. The shores 
have been given a natural and diversified appearance. The roads 
about the pond have not only been raised, but have also l)een con- 
siderably improved. 

The raising of the water level has caused the flowing of lower 
adjoining lands, by which two smaller ponds of attractive appear- 
ance, and separated from Spot Pond only by a roadway, have been 
formed. These smaller ponds will not be connected directly with 
the water supply, and consequently will be open for use in the park 
for boating, fishing or skating. 

The engineers in the treatment of this improvement have been 
assisted by Olmstead Brothers, landscape architects. Although Spot 
Pond has assumed a new aspect as a part of the Metropolitan Park 
System, the work has been so accomplished that it, as well as the 
smaller Fells Reservoir, will in the future become, if they have not 
already become, a desirable addition to the park system. At the 
same time, its capacity has been more than doubled. By its situa- 
tion, 29 feet above the level of Chestnut Hill Reservoir, it has been 
made an efficient factor for the supply of many parts of the District, 
and affords great additional security in case of emergency or accident. 

This work has been completed at a cost small in comparison with 
the improved results obtained. 

The following table gives a summary of expenditures on account 
of work at Spot Pond : — 



For the Year 

ending 

December 81, 1900. 



From Beginning of 
Work, and ending 
December 31, 1900. 



Contracts for gate-houses, inlets, earthwork and 
drainage system, also core wall, 

Land settlements, 

Engineering, 

Preliminary and additional work and other ex- 
penses, including day labor, .... 

Totals, 



f 191,076 72 

6,716 66 

26,706 17 

16,469 02 



$239,965 47 



$396,322 6g 
60,316 56 
81,170 42 

87,203 12 



$626,011 78 
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(9) Main Distributing Pipe Lines. 

No long main pipe lines have been laid during the year, but con- 
siderable general work has been accomplished. Short lines of 60- 
inch and 48-inch pipes have been laid in the vicinity of the Chestnut 
Hill pumping stations. The rebuilding of the bridges over the Pines 
Kiver, on Broadway, in the towns of Revere and Saugus, by the 
Massachusetts Highway Commission, made it necessary to relay 
several hundred feet of 16-inch pipe crossing the river at these 
bridges, and to reconstruct the boxes in which the pipes were 
enclosed. 

The 20-inch pipe line which was originally laid by the city of 
Boston, in order to supply East Boston, across Chelsea Creek from a 
point in Chelsea to East Boston, had become so impaired that it 
seemed necessary that a new pipe line should be laid across the 
creek. Accordingly, an arrangement was made with the city of 
Boston by which the Board agreed to take the existing 20-inch and 
24-inch pipe lines and to replace the old 20-inch line by a new 24- 
inch pipe line across Chelsea Creek, it being understood that the 
city should not claim further compensation on account of such taking. 
This new line has been completed, and by means of it and the old 
24-inch line the water is now supplied, by connection with the great 
42-inch Metropolitan main in Chelsea, directly into East Boston, 
The length of the line replaced was 1,438 feet. 

The proposed widening and deepening of the draw opening in 
Mystic River at Chelsea Bridge, so called, between Chelsea and 
Charlestown, necessitated the laying of a new 24-inch pipe main in 
the line across the Mystic River. This line belonged to the city of 
Boston, and was not a part of the Metropolitan system. The Board, 
however, agreed with the city to undertake the work and to assume 
the charge and care of the line from its connection with the Metro- 
politan main in Chelsea to the Boston side of the draw, the city 
agcreeino: to continue to maintain the line to its connection with the 
Charlestown mains. In this way an additional means of supi)lying 
Boston proper and Charlestown from the Metropolitan main is en- 
sured. On account of the greater depth and width of the draw open- 
ing, it was found necessary to substitute for the old siphon a tunnel 
6 feet in diameter and 145 feet in length, in which the new 24-inch 
pipe line will be laid. This tunnel is built at a depth of 47 feet 
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IhsIow tho level of the water at low tide. The work is of consider- 
able difficulty, but has so far been successfully carried on. 

The following is a summary of the purposes of the expenditures 
for pifH) lines and connections in the distribution system : — 



For the Tear 

ending 

December 81, 1900. 



From Beginning of 
W<»lL, and ending 
December 81, 1900. 



Contracts for pipes, valves, pipe laying, etc.. 

Less value of pipes, valves, etc., purchased and 
sent to store yards in previous years, bat trans- 
ferred to works, and included in cost of same 
for the current year, 



Land settlements, 

Engineering, 

Preliminary and additional and other expenses, . 
Totals, 



f21,288 59 



16,240 87 



15,047 72 



18,741 96 
82,404 04 



151,193 72 



$1,987,814 82 

9,999 00 

178,529 19 

188.550 84 



12,859,893 85 



(10) Forbes Hill Reservoir and Standpipe. 

The construction of a reservoir and standpipe on Forbes Hill in 
the city of Quincy was begun in July of the present year, and the 
larger part of the work has been accomplished. The reservoir when 
completed will be 350 foot long and 170 feet wide, having a depth 
of 17 foot and a capacity for holding 5,000,000 gallons. A walk is 
to bo built around the reservoir, which will, under certain proper 
rostriotions, bo open to the city of Quincy as a resort and point of 
observation. A stool standpipe in connection with the reservoir has 
boon oroctod, 30 foot in diameter and G4 feet high. Pipes have been 
hiid to connoct the mains with the standpipe, and it was placed in 
service at the end of the year. During the coming season the stand- 
pipe will bo enclosed by a masonry tower. 



(II) PrRCUASK OF Waban Hill Eeservoir in Xewtox. 

The Bwird has, during the past year, acquired from the city of 
Nowtou the Wanl Street or Waban Ilill Reservoir, so called, belonor- 
ing to that city. It was deemed desirable to purchase this, for the 
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better regulation of the pressure in the higher service in that portion 
of the District, and also to afford an additional reservoir in case of 
accident or emergency. 

This reservoir was built by the city of Newton in the year 1877, 
but its immediate necessity to the water service of that city had been 
superseded by the building of another and higher reservoir. It is 
located 15 feet above the Fisher Hill Reservoir, and has a capax^ity 
of 13,500,000 gallons. 

The reservoir was conveyed to the Commonwealth on October 12, 
1900, and it was cleaned, repaired and refilled with water and put 
into active service on December 17. It was agreed that the city of 
Newton should be allowed to have its new reservoir continue to 
overflow into the Waban Hill Reservoir, as before ; and that, until 
the city obtains a regular supply of water from the Metropolitan 
TTater Works, water shall be furnished to the city free of charge in 
cases of emergency, unless the emergency arises from a deficiency in 
the capacity of its sources of supply, in which case the total quantity 
of water to be so furnished is not to exceed the contents of the res- 
ervoir. The land which was conveyed to the Commonwealth em- 
braced the premises included within the surrounding streets. The 
amount paid was $60,000. 

(12) Building of Weston Aqueduct and Reservoir. 

Many surveys and investigations have been made during the year 
for the purpose of determining the most feasible route for the build- 
ing of an additional aqueduct from the Sudbury Reservoir, the con- 
struction of which has become a pressing necessity. The general 
route of the Weston Aqueduct, so called, has l)een determined, the 
equalizing reservoir has been located, and measures have been so far 
advanced that plans and specifications will be made so that the actual 
work of construction can begin early in the coming year. 

This aqueduct will extend from the dam at the Sudbury Reservoir 
in Southborough, through portions of Framingham, Wayland and 
Weston, to a point a little south of the central part of the town of 
Weston, where it is proposed to construct the equalizing reservoir. 
From the reservoir the aqueduct will extend a short distance further 
to the high land west of the Charles River, about % mile north of 
the Boston & Albany Railroad ; and from the termination of the 
aqueduct main pipe lines will be built from time to time as the neces- 
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sities of the District shall require. The aqueduct will have a capacity 
of carrying 300,000,000 gallons per day. The valley of the Sud- 
bury River, north of Saxonville, in the town of Framingham, Adll 
be crossed by siphon pipes. There will be five tunnels, having a 
total length of nearly 12,000 feet, or consideralJy more than 2 miles. 
The entire length of the masonry aqueduct will be 13.4 miles. The 
end of the aqueduct in Weston will be 65 feet higher than the Chest- 
nut Hill Reservoir and 36 feet higher than Spot Pond, so that the 
water can be conveyed by gravity from its termination to the Dis- 
trict. 

The equalizing reservoir to be built in Weston will ha^e an area 
of about 65 acres. It is believed, from the estimates formerly made, 
that the cost of the aqueduct, the reservoir and the pipe lines first 
required will not exceed $5,000,000, and it is expected that its 
construction can be accomplished in three years, 

(13) Purchases and Takings of Land. 

The Board has gone on in the taking of lands required for the 
construction of the Wachusett Reservoir as fast as the necessary 
surveys have been completed and definite determinations have been 
reached in regard to the limits required. The takings naturally 
began at the lower part of the proposed basin in Clinton and have 
been carried along up the valley, and the takings already made em- 
brace approximately 96 per cent, of the entire area which is to be 
acquired. 

In the making of takings, wherever land has been required for 
the purposes of the works, it has been the policy of the Board to 
include the lands, the deeds of w^hich it had already received, so that 
by far the larger part of the territory embraced in the various tak- 
ings had been previously acquired by purchase. 

Much progress has been made during the year, not only in the 
purchase of lands not previously acquired, but also in the set- 
tlement for lands taken of which no purchase had been previously 
made. 

Settlements under such purchases and takings, both in the Wa- 
chusett basin and elsewhere, have been effected in 86 cases, and for 
an aggregate of 1,267.80 acres, with the buildings thereon, and the 
water and other rights connected therewith. The sums paid in these 
settlements have amounted to $235,725.50. In only 2 of these 
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cases have the settlements been the result of suits at law, and the 
amount paid in these suits has been $6,946.79. 

Since the beginning of its operations the number of settlements 
effected by the Board has amounted to 590, and under them the 
Board has acquired 10,380.13 acres, or 16.22 square miles. An 
aggregate of $3,304,418.20 has been paid for the lands acquired and 
the buildings and water and other rights connected therewith, but 
not including payments for diversion of water and depreciation in 
value and other damages not connected witli lands acquired. 

Of the entire 590 cases of settlements effected, under which the 
damages paid have amounted to $3,304,418.20, only 6 cases have 
been settled by suits at law, and the amount paid under the judg- 
ments of court has been $21,437.47. 

The following table shows the purposes for which the lands have 
been acquired and the location of the lands for which settlements 
have been made, the number of acres settled for and the amounts 
paid, both for the year 1900 and for the entire period since the be- 
ginning of the work : — 

Summary of Land Settlements to December 31^ 1900, 





For thx Tsab 1900. 


From Bboinhihq of Wobk. 


LOCATION. 


Area In 
Acres. 


Namber of 
Settlements. 


Paymenta. 


Area in 
Acres. 


Namber of 
Settlements. 


Payments. 


Wcichutett Reservoir.* 
Clinton, 
Boylston, . 
WestBoylston, . 
Sterling, . 
Lancaster, . 
Holden, 


63.09 
753.42 
140.98 

29.47 


51 


1180,705 34 


1,158.16 
3,491.24 
1,319.10 

561.48 
69.97 

167.00 


303 

■ 


^2,418,847 07 


Total, . 

Wcuihtuett Aqueduct. 
Berlin, 
Boylston, . 
Northborongh, . 
Southborough, . 
Marlborough, . 
Clinton, 


986.96 

4.07 
.38 

29.20 
6.90 

40.55 

4.49 
4.86 


51 

7 

J 


9180,705 34 
|8,271 00 


6,766.95 

46.51 
.38 
82.56 
76.36 
50.62 
13.51 


303 
60 

4 


^2,418,847 07 
$68,712 40 


Total, . 

Sudbury Reservoir.f 
Sonthborough, . 
Marlborough, . 


7 
3 


|8,271 00 
|1,349 00 


269.94 

1,99/). 58 
750.98 


60 
150 


S68,712 40 
$658,318 75 


Total, . 


9.35 


3 


|1,349 00 


2,746.66 


160 


$658,318 75 



* Inclading payments oo accoont of St. John's Catholic Cemetery, 
t Inclading settlements made by city of Boston. 
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Summary of Land Settlements to December 31, 1900 — Concluded. 







Fob thb Tbas 1900. 


FBOM BBaiNNIMQ OF WOBK. 


LOCATION. 


Area in 
Acrei. 


Namber of 
Settlements. 


Paymenti. 


Area In 
Acres. 


Number of 
Settlements. 


Payments. 


Improvement SutUmry 

IVaterehed. 
Northborough, . 
Sonthborongh, . 
Westborongh, . 
Ashland, . 
Marlborongh, . 


10.71 

14.24 
.63 
.74 


4 


|1,269 60 


114.52 
2.66 

201.48 
.63 
.74 


28 

4 


110,941 10 


Total, . 

Clinton Sewerage 
System. 
Clinton, 
Lancaster, . 


26.32 

2.81 
37.58 


4 

12 


|l,269 60 
19,761 60 


320.03 

4.01 
81.21 


28 
20 


110,941 10 
$17,961 50 


Total, . 

Weston Aqueduct. 
Weston, 
Framingham, . 


40.39 

143.36 
18.00 


12 
7 


|9,761 50 
127,653 60 


85.22 

143.36 
18.00 


20 
7 


$17,961 50 
$27,653 60 


Total, . 

Distributioi 
Boston, 
Brookline, . 
Arlington, 
Maiden, 
Medford, . 
Newton, 
Quincy, 
Stoneham, . 


• • 

t System, 

• • 

> . . 


161.36 
2.87 


7 
2 


127,653 50 
$6,715 56 


161.36 

.70 

.05 
1.80 

.16 
2.39 

.06 

6.23 

19.68 


7 
22 

4 


$27,653 00 
$101,983 88 


Total, , 
Aggregi 


> . • 
ites, . 


2.87 
1,267.80 


2 
86 


|6,715 56 
1235,725 50 


30.07 
10,380.13 


22 
590 


$101,983 88 
$3,304,418 20 



The takings of real estate during the year have numbered 14, and 
have embraced an area of 3,472.697 acres. Nearly all of the land 
taken was for the Wachusett Reservoir, but small takings were made 
on account of the Medford pipe line and the Chelsea pipe line, for 
the Clinton sewerage system, and for the improvement of Spot Pond, 
The fee was taken in 3,466.438 acres, and easements only in 6.259 
acres. 

The purposes and location of the various takings made during the 
past year, the nature of the takings and the number in which settle- 
ments have been made, are shown by the following table : — 
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TOWK. 



Tee. 



t. 



Settled. 



Wachuutt Bmervotr. 

Bojlston 

West Boylstoxi 

DutriifMtwfi. 

Jifldfond, ..... 
BtDiWilMnii. ..... 

Chmton Semeruoe. 



2.119:140 
1.889.B21 




1.702.620 
1,128.706 


3.4SS.G61 

.60S 

.160 


1.270 

4.790 

.199 


2.831.326 
.121 


•668 

7.109 

3,466.4S8 


6.2S9 
6.259 


.121 
2.S79 

2,833.836 



Land not previoush' purchased has been taken from GO different 
owners, with 13 of whom settlements have been effected. Of all 
the land taken bvthe Board for the Metropolitan TTaler Works since 
the beginning of its oj^erations ( aside from the takings made of the 
water works of the cities of Boston, Maiden, Medford and Melrose), 
eml>racing 8,098.789 acres, settlements have been effected with the 
owners of all but 909.0)5 acres. 

The followinxr is a list of all takings made in the vear 1900 : — 



Ijigt of Takings from January J, 1900^ to January J, 1 901, 



lio. i LOCATION AND nSSCEIFTlOK. POrmer Ownsim. iRBooniMl. PurpcMe of Tftklng. 



W 



BoykrtnD and WmI BoviitoD rtiotfa ' Joim F. 0*61160 «( aL 
■kiefi of BostoD k, Mmhte BaUroMi. , 
betvreen rouie from Sawyer's MiUe 
to Boylaun Oentre, from Clintaii to j 
Wcat Boylaton, and the Sear Bridgie - 
~) . Area, BfiS.16 aeree ia fae. 



i li 

' ICar. 16. WaelmaeU Raaervotr. 



£7 



Bqyiaum and West Boykrton (both i Helan C. Harlow €t oi. 
■idea of Boaum fc Maine Ballroad and : 
Kaahna Uiver, betw«>ezi LancsMter ! 
Street and iHirer Boad. Beaman . 
Street and Ciratoc and Boyiaton 
OentreCoimtjKoad). Area,95fi.e0 
acres is fee. ' 



Mar. n. Wachoeett Reaervotr. 



56 ' BoTlctOD and Weat Boyiaton (Mnitb ' Wm. B. Albenaon et al. Mar. 29. Waobimeu Reservoir. 
I of Boston & Maine Railroad, south- . 

westerly of road from Boylatcm 
I Centre over Sear Bridfie to Weat 

Boyiaton, and both sidet^ oi Dover i 

Boiid). Ar^ 755. dS acres in fee. 



fl6 Boyiaton and Weat Boylatnn (on Dover Lefvl L. Flais ^ ol- 
and Sand Hill ruada. Temple and 
Pierce atreeta, and new higlrwaj). j 
Area. IB.ftS aens in fee. 



Mar. SI. . Wachoaeu Reservoir. 
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List of Takings from January i, 1900^ to January i, 1901 — Concladed. 



Ko. 



LOCATION AND DESCRIPnON. 



Former Ownera. 



Recorded. 



Purpose of Taking. 



00 



81 



62 



63 



64 



66 



66 



67 



68 



60 



Boston and OheUea (on Cheleea Creek 
and righto in Cheleea North Bridge, 
Broadway, Williams Street, Margi- 
nal Street, eto.)> Area, 0.608 acre 
in fee, easemenu in 6.06 acres. 

Stoneham (Hnrd Avenne). Area, 
0.160 acre in fee. 

BoyUton (both sides of the River 
Road) . Area, 231 . 76 acres in fee. 

West Boylston Tbetween Central Mas- 
sachusetts Railroad and Worcester, 
Nashua ft Portland Railroad, and 
on southeasterly side of Prof*p<Hst 
and Worcester streeto). Area, 118.80 
acres in fee. 

West Boylston ^between Central Mas- 
sachusetts Railroad and Worcester, 
Nashua & Portland Railroad, and 
between Worcester Street and the 
Nashua River). Area, 51.171 acres 
in fee. 

Lancaster (on High and Mill streeto). 
Area, 7.100 acres in fee. 

West Boylston fnortheasterlv of 
Central Massachusetts Railroad, 
both sides of Main Street, including 
Beaman, Fletcher, Union, Howe, 
and Cross streeto). Area, 64.88 
acres in fee. 

West Boylston (southwesterly of 
North Main Street and southerly of 
Holden Street) . Area, 826 . 67 acres 
in fee 

Medford (20 feet strip extending from 
High Street across Mystic River to 
South Street Court). Area, ease- 
ments in 0.190 acre. 

West Boylston (both sides of C<>ntral 
Massachusetts Railroad and of Hol- 
den Street). Area, 58.81 acres in 
fee. 



City of Boston. 



Samuel G. Pool et at. 



Levi L. Flagg et al. 



American Telephone and 
Telegraph Company et 



Cyrus Colt et al. 



Wm. O. Johnson et al. 



Helen C. Harlow et al. 



George H. Holmes et al. 



Charles F. O. Henderson 
etal. 



L. M. Harris Manufact- 
uring Company et al. 



May 11. 


June 26. 


July 


25. 


July 


25. 


Aug. 


1. 


Aug. 


4. 


Aug. 


17. 


Sept. 


1. 


Nov. 


15. 


Dee. 


14. 



Pipe line. 



Spot Pond improve* 
ment. 

Wachnsett Reservoir. 



Waehusett Reservoir. 



Wachusett Reservoir. 



Clinton Sewerage Sys- 
tem. 

Wachusett Reservoir. 



Wachnsett Reservoir. 



Pipe line. 



Wachusett Reservoir. 



(14) Claims for Damages to Business. 

Claims for injury to business by the carrying out of the Metro- 
politan Water Act, through loss of custom or otherwise, may, under 
the Act and by subsequent statutes, be brought by any individual 
or firm owning an established business on April 1, 1895, on land in 
the towns of West Boylston, Boylston, and in that portion of the 
town of Sterling situated near the proposed work. 

During the year, 76 such claims have been filed, making the total 
number filed up to December 31, 1900, 296. Settlement has been 
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effected in 79 cases during the year, under which the sum of $13,510 
has been paid, making a total of 159 claims which have been set- 
tled, for which a total sum of $41,930 has been paid to the several 
claimants. Claims to the number of 7 have been disallowed during 
the year. The remainder of the claims of this class have been in- 
vestigated, and offers have been made in 63 cases in which no agree- 
ment has yet been reached. 

(15) Claims for Loss of Employment. 

Damages for loss of employment are given to residents of the 
town of West Boylston, who are obliged, on account of the stopping 
of their work by reason of the operations of the Board in the Wa- 
chusett Reservoir, to seek employment elsewhere. 

Claims for such damages to the number of 222 have been filed 
with the Board during the year. Settlements have been effected in 
190 cases, and 21 claims have been disallowed. Offers have been 
made in 3 cases on which no as:reement has been reached. The 
amount paid in settlement of such claims during the year has been 
$34,819.23. Claims of this class to the number of 314 have been 
filed up to December 31, 1900, under which a total sum of $47,732.91 
has been paid. 

(16) Claims fob Depreciation of Real Estate. 

The settlement of claims for injury to real estate not taken, but 
directly or indirectly decreased in value by the Metropolitan Water 
Act, or the operations of the Board thereunder, has received much 
attention during the year. The territory for which these damages 
are payable comprises the whole of the town of West Boylston, the 
portion of the town of Boylston north of the proposed Wachusett 
Eeservoir, a portion of the town of Clinton t)elow the Wachusett 
Dam, and that section of the town of Sterling south and west of 
Stillwater Biver. 

Many matters which tend to affect the value of lands in the terri- 
tory named are still so uncertain or undetermined as to make the 
amount of damages a difficult question to determine. The location 
of roads, and especially the relocation of the Central Massachusetts 
Bailroad, will have considerable influence upon various sections; 
and at best it is no easy matter to judge what in the future will be 
the result of the operations of the Board to the various sections of 
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this territory. The Act provides that the Board may, upon the 
application of the owner of any real estate so injured, agree with 
him upon the damages to be paid, or, if they cannot agree, the 
owner may file a petition for the determination of such damages. 
Such applico-tion for damages has been made by 160 owners of real 
estate. Offers for settlement have been made upon all such appli- 
cations filed by owners of real estate in West Boylston prior to 
December 31, 1900. Settlements have been effected during the 
year in 32 cases, under which the sum of $19,960 has been paid to 
claimants. 

During the preceding year 9 cases were settled, involving a pay- 
ment of $2,775. 

These cases do not include, however, many cases in which dam- 
ages for depreciation of lands were included in a settlement of 
damages for other real estate taken. 

(17) City of Boston Settlement. 

The Board, in accordance with the provisions of the Metropolitan 
Water Act, on the first day of January, 1898, made a taking, for 
the purposes of the water works, of the Chestnut Hill Reservoir and 
pumping station, and of all the lands, reservoirs, dams, aqueducts, 
pumps and other property held by the city of Boston, westward of 
Chestnut Hill Reservoir, for the purposes of storing and supplying 
water for the water supply of the city, including Lake Cochituate 
and the Cochituate Aqueduct, the Sudbury basins and the Sudbury 
Aqueduct, and the Mystic Lake, aqueduct, pumping station and 
reservoir. 

The Board had previously, in the year 1896, taken the Sudbury 
Reservoir, which was in process of construction by the city of Bos- 
ton, and had assumed the contracts which had then been entered into 
by the city. In accordance with the requirements of the Act, that 
the city of Boston should be reimbursed for all money paid for land 
damages, or otherwise, in connection with the building of this res- 
ervoir, the Board had paid to the city of Boston, in reimbursement 
for the sums paid out by the city for these purposes, the sum of 
$1,154,776.84. 

Some negotiations had been had for the adjustment of the amount 
due the city for the taking of its works other than those for which 
direct reimbursement was required, and the sum of $5,000,000 had 
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been paid by the Board and received by the city on account. The 
limit of the time for bringing a suit, however, being about to expire, 
the city in the latter part of the year 1899 filed a petition in court 
for the determination of its damages by reason of the taking of 
its works. Under this suit an agreement was entered into by the 
Attorney-General of the Commonwealth and the City Solicitor of 
the city of Boston, in accordance with which judgment was entered 
on November 1, 1900 ; and the entire damages on account of the tak- 
ing of January 1, 1898, were fixed at $12,531,000, requiring payment 
to the city of Boston of the sum of $7,531,000, in addition to the 
amount already paid to the city on account. The judgment provided 
that the damages should be assessed as of November 1, 1900, and 
that the said sum of $7,531,000 should bear interest after that date 
at the rate of 3% per cent, per annum. 

(18) Taking of Spot Pond from the Cities of Malden, Med- 

FOBD and Melrose. 

On January 1, 1898, a taking was likewise made, under the Act, 
of Spot Pond and the adjoining lands, together with the Melrose 
pumping stations, and one of the Medford and one of the Maiden 
jumping stations. These lands were taken from the cities of Mai- 
den, Medford and Melrose, which had exercised a joint ownership 
over the larger part of them, and had acquired Spot Pond in com- 
mon for the purposes of their water supplies. Some negotiation 
has been had with these cities for the purpose of effecting a settle- 
ment, and the sum of $25,000 has been paid to the city of Maiden 
on account. 

(19) Claims for Damages by Owners on Spot Pond Brook. 

Various claims have been made for damages by owners of lands 
abutting on Spot Pond Brook, which flows from Spot Pond down 
through portions of Stoneham and Melrose, into Maiden and the 
Mystic Kiver, These parties claim that the letting down of the water 
from Spot Pond at times and in quantities different from the natural 
flow of the brook has caused injury to the lands and buildings by an 
unusual overflow. Three suits came to trial, and damages to the 
amount of $109.56, $27.39 and $100.79 respectively, besides inter- 
est and costs, were recovered. 
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(20) Nashua Sewerage. 

The city of Nashua at a very early period presented a large claim 
against the Commonwealth for damages on account of injuries which 
would result to that city from the taking of the waters of the South 
Branch of the Nashua River. The city contended that the diversion 
of this water would largely lessen the power of the river to carry 
away the sewage of the city, as the sewage works were then con- 
structed ; would greatly aggravate the troubles from existing often- 
sive deposits in the river ; would, in fact, compel the city to put in 
an entire new system of sewerage for the purposes of carrying the 
sewage to the Merrimack River; and that many other injuries 
would result to the city consequent upon the diversion and the tak- 
ing of the Nashua waters. 

The questions at issue were largely investigated by engineers upon 
both sides, and several plans were made and considered as to the 
best methods which could be adopted to relieve any difficulties which 
might result. Some constitutional questions were also involved in 
the claim made by the city. The negotiations were finally brought 
to a close in February of the present year, and a settlement was 
effected with the city, in which the Attorney-General concurred, by 
which $33,000 was paid, and a release was given by the city of all 
claims arising by reason of the taking and diversion of the waters 
of the South Branch of the Nashua River. 



ni. WORK OF MAINTENANCE, 

(1) Operation of Works. 

In addition to the duties of construction, there have devolved upon 
the Board the maintenance and operation of the new works which have 
been constructed and of the old works which have been taken for its 
purposes, and the furnishing of a water supply to the cities and towns 
of the Metropolitan Water District. 

Eight cities and seven towns, having a population of 814,103, were 
with slight exceptions furnished with their entire water supply, re- 
ceiving on an average 94,205,000 gallons per day. The city of New- 
ton and the town of Hyde Park, although parts of the District, obtain 
their supply from local sources. 

It was found possible early in the year to dispense altogether with 
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the small local pumping stations, and now the Metropolitan pump- 
ing works are alone in use. The entire amount of water, about 
31,000,000 gallons per day, supplied the high services was neces- 
sarily pumped to a considerable elevation. Pumping has been re- 
quired also for the supply of a large portion of the low-service 
districts, and now, by arrangements recently effected, the remainder 
of the water supplied is also pumped, in order to gain a greater pres- 
sure than can be afforded by gravity. 

The work of maintenance requires not only the operation of the 
pumping stations, but includes the supervision and care of the vari- 
ous reservoirs, filter-beds, aqueducts and main pipe lines, which 
extend throughout the District, together with the pipe yards, repair 
works, and buildings and grounds necessary for the various pur- 
poses. This work has called for the regular employment of a force 
averaging 145 men, and the expenditure of $299,143.49. 

(2) Mystic Lake and Pumping Station. 

The waters of Mystic Lake have not been used for purposes of 
water supply since they were taken from the city of Boston on Jan- 
uary 1, 1898, the water being much inferior in quality for domestic 
uses to the other waters of the Metropolitan system. The works 
have been kept in good condition, so that they can be put into oper- 
ation, if called for.in the future, or perhaps can be put into service 
in the future to supply water for other than domestic uses. In the 
mean time, permission has been given to parties in Medford and 
Winchester to use the lake for boating purposes. 

An agreement, terminable by either party at short notice, has 
been entered into between the Metropolitan Water Board and the 
Metropolitan Park Commission, providing that the Park Commission 
shall furnish such police protection to the lands and waters in and 
near the Upper Mystic Lake and the Aberjona River as may be 
necessary for the preservation of order, the prevention or regula- 
tion of boating, bathing and fishing, and the enforcement of such 
regulations as may be made by the joint action of the Board and 
Park Commission ; and shall exercise such care and control in and 
upon said lands and waters in common with the Board as may be 
required for the purpose. 

The Mystic Reservoir on College Hill, Medford, with its connec- 
tions, is utilized as an equalizing and distributing reservoir. 
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(3) Sanitary Inspection and Regulations. 

The watersheds of the various sources of supply have been con- 
stantly inspected by the sanitary inspector and his assistant, in order 
to insure suitable sanitary conditions, and to prevent contamination 
of the water from infectious diseases. The larger part of the work 
has been directed to the Sudbury and Cochituate watersheds, but 
considerable attention has been devoted by the inspector to the 
Wachusett watershed, partly in assisting the medical inspector 
whose attention has been devoted to the works of construction. 

The number of different premises inspected on the Sudbury and 
Cochituate watersheds has been 1,041. Many cases of objectionable 
drainage have been prevented, offensive cesspools have been aban- 
doned, the building of sewer connections or cesspools has been 
required, manufacturing wastes have been diverted from the supply, 
and in other ways sources of contamination have been removed, so 
that a marked improvement has been effected in the sanitary condi- 
tion of the watersheds. 

Under the rules made by the State Board of Health during the 
preceding year for the sanitary protection of the waters used for 
the Metropolitan water supply, special regulations have been made 
permitting the cutting and taking of ice from the open channel of 
the Wachusett Aqueduct and from the Sudbury Reservoir in the 
town of Southborough, and providing that the work should be so 
carried on that little or no pollution would be caused to the water 
supply. Somewhat different regulations were made for the Sudbury 
Reservoir from those made for the open channel, inasmuch as certain 
privileges were reserved to the town of Southborough under the 
agreement made by that town with the city of Boston. Copies of 
the regulations adopted will be found in an Appendix. 

Endeavor has been made to enforce the statutes of the Common- 
wealth and the regulations of the State Board of Health prohibiting 
bathing in all waters which are used for the purposes of domestic 
water supply. 

The Board has not deemed it necessary to take measures for the 
prevention of skating upon several of the reservoirs, desiring to per- 
mit such use by the public of the various reservoirs and ponds as 
would be consistent with the proper protection of the purity of the 
waters. 
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(4) The Year's Water Supply. 

The year 1900 was a peculiar one as respects the water sup- 
ply. Owing to the drought of the previous year, the amount of 
water stored at the beginning of the year was unusually small, 
6,428,400,000 gallons being in storage in the various reservoirs, 
out of a total capacity of 15,856,500,000 gallons. The rainfall in 
February and March was almost unprecedented. The ground at the 
time of the heaviest rains was fi-ozen, and in such condition that the 
water, without saturating the soil, flowed directly into the streams, 
causing serious freshets and quickly filling the reservoirs, while large 
quantities of water overflowed into the rivers. On the other hand, 
the rainfall during the summer was exceptionally small, so small 
that for two consecutive months the flow of the streams of the Sud- 
bury system was considerably less than the evaporation from the 
reservoirs. At the same time the dry weather caused a greatly 
increased consumption, and, as a result, the reservoirs were un- 
usually drawn down and the quantity of water in storage was in 
November seriouslj^ reduced. During the five months from June 
to Octol>er, inclusive, the combined yield of the Wachusett and 
Sudbury watersheds was less than in any previous year included 
in the records. The drought seemed ended by the November rains. 

As large a quantity of water as possible was drawn from the 
Nashua River, on account of its superior quality, and this consti- 
tuted the chief supply. Water was, however, drawn from Lake 
Cochituate during about seven months. Considerable quantities, 
also, had to be drawn, chiefly during the latter part of the year, 
from Framingham Reserv^oir No. 2 and the Ashland and Hopkinton 
reservoirs, and a small quantity was drawn from the Whitehall 
Reservoir. 

There was an average daily flow from the Nashua River, through 
the Wachusett Aqueduct, of 60,452,000 gallons. The average daily 
flow through the Sudbury Aqueduct, which included both the Wa- 
chusett and Sudbury supplies, was 85,867,000 gallons. The average 
daily flow through the Cochituate Aqueduct was 12,236,000 gallons. 

(5) Consumption of Watek. 

The Board has deemed it its duty to call the attention of the 
municipalities included within the District to the great increase from 



38 METROPOLITAN WATER BOARD. [Jan. 

year to year in the nse of water. The consumption of water in the 
cities and towns now composing the Metropolitan Water District 
has risen from 73.3 gallons daily per person in 1890 to 112.8 gal- 
lons daily per person in the year 1900, — an increase in the ten 
years of 54 per cent. The average daily consumption during the 
year 1900 in the cities and towns of the Metropolitan Water Dis- 
trict actually supplied, being all, with the exception of Newton and 
Hyde Park, was 94,205,000 gallons, — a daily consumption i>er 
person of 115.5 gallons. The increase in the daily average con- 
sumption of water over the consumption of the previous year was 
6.4 per cent., — an increase of 5.5 gallons per person within the 
year. 

This increase in consumption is not only accompanied by a gi-eat 
increase in the expenditures for pumping and other current operating 
exr)enses, but it hastens the time when great expenditures must be 
incurred not only for new sources of supply, but also for new pump- 
ing facilities, new aqueducts and new mains. The average consump- 
tion now much exceeds that estimated for the future by the State 
Board of Health in the year 1895. This larger consumption has 
compelled the building of the new Weston Aqueduct prior to the 
time to which it might otherwise have been postponed. The repre- 
sentatives of the various municipalities in the District have been 
urged to the adoption of stricter regulations relative to abuses which 
arise from the improper use of hose and other appliances and from 
defective fixtures, and to a more rigid enforcement of existing 
regulations. 

Under the Metropolitan Water Act as it now exists, the amounts 
of assessments laid upon the various cities and towns in the District 
are dependent upon valuation and population, and are not in propor- 
tion to the consumption of water in the cities and towns respectively. 
How economy in the use of water may be most effectively and rea^- 
sonably encouraged is a somewhat diflScult question. In order that 
any plan shall be wholly effective to accomplish the result, it may 
be necessary to provide that not only each city and town, but also 
that each individual water taker, shall have a direct financial interest 
in preventing waste and excessive use of water. It has been 
suggested that legislation should be called for by which the assess- 
ments of each city and town shall be made in proportion to the 
amount of water consumed; and, for further protection, that the 
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use of meters should be wholly or in part compelled, or that munic- 
ipalities or water takers should be encouraged in the use of meters 
by the promise of financial advantage. 

The subject of the excessive use and waste of water will call in 
the immediate future for careful and extended investigation by the 
Board, and should receive the earnest attention of all the munici- 
palities of the District. 

The following is a summary of the expenditures for maintenance 
and operation : — 



For the Year 

ending 

December 81, 1900. 



Temporary dam and gate-house at site of the Wachusett Dam, the 
Wachusett Aqueduct from Clinton to Southborough, and the 
pumping station, filter-beds, etc., of the Clinton sewerage system, 

The Sudbury, Ashland, Hopkinton, Framingham, Lake Cochitu- 
ate and other reservoirs, the Sudbury and Cochituate aqueducts, 
the Pegan filters, the biological laboratory and other work in the 
Sudbury system, 

Pumping at Chestnut Hill, Chelsea, Somerville, Spot Pond, West 
Roxbury and elsewhere, care of reservoirs and pipe lines, re- 
laying pipes across Chelsea Creek, tunnel under Mystic River, 
and other work in the distribution system, 

Administration, supervision, taxes and other general expenses, . 

Total, 



f 16,919 49 



81,666 81 



180,223 28 

20,343 91 

1299,143 49 



IV. ADMISSION OF OTHER MUNICIPALITIES INTO THE 

DISTRICT. 

Considerable negotiation has taken place in regard to the admis- 
sion of Stoneham into the Metropolitan Water District. It was 
found that it would be necessary, in order to supply a pressure 
equal to that which has been had in the town, to build a reservoir 
with a capacity of about 2,000,000 gallons on Bear Hill in the 
Middlesex Fells, and there would be required also considerable 
lines of main pipes in order to make connection with the pumping 
station and with the mains of the town. Early in the year the 
Board fixed the sum of $40,000 as the amount to be paid by the 
town on admission. Later, however, in the year, owing to the great 
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decrease in the prices of materials, and one or two other favorable 
circumstances which had occurred, the Board assented to a reduction 
in the sum to be paid to $30,000. In accordance with this proposal, 
the selectmen, having been authorized by the vote of the town, made 
formal application for admission to the District on November 2. It 
is understood that, on account of delay in effecting a settlement >rith 
the water company owning the distributing water pipes in the town, 
the sum required has not been paid to the Commonwealth, and con- 
sequently the formal admission has not been accomplished. 

In reply to inquiries made by the authorities of the town of 
Lexington, terms have been submitted under which that town 
would be admitted into the District, but no action has been taken 
by the town. 

Negotiations and conferences have been had with the oflScials of 
other municipalities, but nothing definite has been accomplished 
toward their admission. 



V. FINANCIAL STATEMENT. 

(1) Receipts from Water Loans and Other Sources. 

The total receipts from loans and other sources, on account of the 
Metropolitan Water Act, to December 31, 1900, amount, exclusive 
of premiums, to $21,138,386.37. These receipts, together with the 
fund available on January 1, 1901, are as follows : — 

From sale of bonds, $21,000,000 00 

From the town of Nahant, on admission to the District, . . 20,000 00 

From the town of Arlington, on admission to the District, . . 15,000 00 

From the town of Swampscott, on account of supplying water, . 22,645 84 

From sale of water to water companies, 5,371 68 

From rents, real estate and miscellaneous sources, . . . 75,368 95 

$21,138,386 37 
Distributed back to cities and towns in District, as provided in 
section 3 of the Metropolitan Water Act, 63,022 42 

121,075,363 95 
Amount approved for payment by Board to December 31, 1900, . 20,693,870 47 

Balance January 1, 1901, $381,493 48 

If to this balance is added the sum of $41,885.01 for bills, pay 
rolls, etc., sent to the Auditor in December, but not placed by him 
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on warrants for payment until January, 1901, and the further sum 
of $6.75 on warrants of the year 1896, which has never been called 
for, and from this amount is subtracted the sum of $6,000, advanced 
by the Treasurer in December for use on the pay rolls of the Metro- 
politan Water Board, but not appearing in their accounts until Jan- 
uary, 1901, and the further sum of $78.24, credited to the sinking 
fond instead of the loan fund, the result will be $417,307, which is 
the balance reported available in the treasury on January 1, 1901. 
The Treasurer of the Commonwealth, under the authority of the 
Metropolitan Water Act to issue from time to time, on the request 
of the Board, negotiable bonds, to be designated the '' Metropolitan 
Water Loan," to an amount not exceeding $27,000,000, has sold 
bonds as follows : — 



DATE- 



Bonds sold. 



Rate 
(Per Cent). 



Time 
(Years). 



Price. 



Premiums. 



1895, 
1896, 
1896, 
1897, 
1898, 
1898, 
1899, 
1900, 



$2,226,000 
2,776,000 
2,000,000 
6,000,000 
2,000,000 
2,000,000 
3,000,000 
1,000,000 



$21,000,000 



34 


40 


34 


40 


34 


39 


34 


384 


34 


40 


34 


40 


3 


40 


3 


39 



$110 67 

no 67 

106 76268 

107 82 
113 176 
112 877 
100 64 
102 78 



f 237,407 50 
296,092 60 
135,253 60" 
469,200 00 
263,520 00 
257,540 00 
19,200 00 
27,800 00 



11,706,013 60 



Including $18,673.60 from readjaftment of rate made by Treasurer in 1897. 



The Treasurer of the Commonwealth was required to establish a 
sinking fund sufficient, with its accumulations, to extinguish the 
bonded debt at maturity. To this sinking fund there is required 
to be paid the premiums from the sales of the bonds and the pro- 
ceeds from the operations of the Board, exclusive of those arising 
from sales of property, and such further amounts, if any, as the 
Treasurer may deem necessary for the payment of the debt at 
maturity. 
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The sinking fiind so established amounted at the end of each year 
to sums as follows : — 

December 31, 1895, (226,286 05 

December 31, 1896, 699360 70 

December 31, 1897, 954,469 00 

December 31, 1898, 1,416,374 29 

December 31, 1899, 1,349,332 97 

December 31, 1900 1,573,619 72 

For the payment of the interest on the bonds issued by the Com- 
monwealth, the sinking fund requirements and the expenses of main- 
tenance and operation of the water works, annual assessments are 
made upon the various cities and towns constituting the Metropolitan 
Water District. There is apportioned each year to the city of Boston 
such proportion of the required amount as the valuation of that city 
of the preceding year bears to the total valuation of all the cities and 
towns in the District ; except that there is included in the amount 
of such valuations only one-sixth of the total valuation of any city 
and town which has not reached the safe capacity of its sources of 
supply in a dry year, as determined by the Water Board, and has 
not made application to the Board for water. The remainder to be 
raised is assessed to the other cities and towns in the District, one- 
third in proportion to their respective valuations and two-thirds in 
proportion to their respective populations, including, however, only 
one-sixth of the total valuation and one-sixth of the total population 
of any city or town which has not reached the safe capacity of its 
sources of supply, or has not made application for water as aforesaid. 
A city or town, on the other hand, which is assessed on its full valu- 
ation and population, and which fiimishes a part of its water supply 
from its own works, or receives a supply from a water company, is 
allowed and credited in its apportionment with a sum equal to $12 
for each million gallons of water so furnished, as determined by the 
Board. It was, however, provided by the Act that no such amount 
should be apportioned until the year 1898 ; and in that year that the 
amount of $300,000 only, together with such sums as had been ex- 
pended by the State Board of Health in its investigations of a water 
supply for the Metropolitan Water District, should be assessed. In 
each succeeding year the said amount of $300,000, and $200,000 
additional for each year thereafter, shall be so apportioned until the 
entire amount required for the payment of interest, sinking fund 
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requirements and expenses of maintenance and operation is reached, 
and thereafter such entire sum so required is to be so apportioned. 

The total sum, therefore, assessable in the year 1900 was $700,000, 
subject to the credits allowed the cities and towns furnishing water 
from their own sources. The total amount allowed the cities and 
towns so furnishing water, at the rate of $12 per million gallons, 
furnished from June 1, 1899, to May 31, 1900, was divided among 
the cities and towns as follows : — 

Arlington, |909 96* 

Maiden, 14 76 

Medford 488 64 

Nahant, 107 76 

Revere, 297 84 

Winthrop, 213 00 

Total, f2,031 96 

After deducting the above allowances, the net sums assessed, in 
accordance with the provisions of the Act, by the Treasurer of the 
Commonwealth upon the various cities and towns of the District, 
for the year 1900, were as follows : — 

Boston, $578,696 96 

Chelsea, 16,897 63 

Everett, 10,140 23 

Maiden, 16,892 01 

Medford, 8,388 70 

Melrose, 6,740 49 

Newton, 3,393 02 

Quincy 11,271 69 

Somerville, 28,689 24 

Arlington, 3,104 87 

Belmont, 1,966 14 

Hyde Park 1,044 44 

Nahant 1,053 04 

Revere, 4,342 41 

Watertown, 4,802 46 

Winthrop, 2,544 91 

Total $697,968 04 

* Corrected to compensate for excess allowed in 1899. 
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The smaller sums assessed upon the citj of Newton and the town 
of Hyde Park were owing to the fact that neither of these munici- 
palities had reached the safe capacity of its sources, and consequently 
neither had made ap[>lication for water. 

Under the provision of the Metropolitan Water Act, that any city 
or town not originally included in the District, any part of which is 
within ten miles of the State House, should be admitted into the 
District, upon such payment of money as the Board should determine ; 
that the Board should, on application, furnish water to any water 
company owning the water pipe system in any city or town within 
said ten miles, upon its assuming the assessments of such city or 
town and making such payment of money as the Board should deter- 
mine ; and that the Board might famish water to any other city or 
town or water company on a like payment of money, — sums have 
been received as follows : — 

Qaincy, for admission to District, f 5 00 

Nahant, for admission to District, 20,000 00 

Arlington, for admission to District, 15,000 00 

Swampscott, for water furnished, 22,645 84 

Revere Water Company, for water famished, . . . 4,839 70 

Framingham Water Company, for water famished, . . 531 88 

Total 163,022 42 

Of this amount the sum of $2,291.20 was received during the 
year 1900, and at the close of the year the Treasurer, in accordance 
with the requirements of the Act that sums so received should be 
distributed to the cities and towns of the District in proportion to 
the annual assessments therefor contributed by them, paid back this 
amount of $2,291.20, as follows : — 



Arlington, 

Belmont, 

Boston, . 

Chelsea, 

Everett, 

Hyde Park, 

Maiden, 

Melrose, 

Medford, 



17 86 


Nahant, 


6 36 


Newton, 


1,896 75 


Quincy, 


53 03 


Revere, 


32 48 


Somerville, 


3 44 


Watertown, 


52 74 


Winthrop, 


22 45 




29 46 


Total, 



12 39 


11 


24 


37 


21 


15 


18 


95 80 


15 77 


9 


04 


. f 2,291 


20 
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At the close of the year 1899 the Treasurer paid back to the 
several cities and towns in the Metropolitan District the sum of 
$60,731.22, received up to that time as District entrance fees, etc., 
in proportion to the 1898 assessments less the credits allowed for 
water furnished by the cities and towns from their own sources. 

The Attorney-General subsequently ruled that the division should 
have been made in proportion to the gross assessments. A re-dis- 
tribution was therefore made during the year, with the result that 
certain cities and towns received small sums additional to the 
amounts paid in 1899, and other municipalities were assessed certain 
amounts. The amounts thus paid or assessed are shown by the fol- 
lowing table : — 



• 




Amounts 








Amounts paid 
in 1899. 


which would have 

been payable 

based on Gross 

Assessments. 


Assessment 
to 

adjust. 


Payment 

to 
adjust. 


1 

Boston, . 




• 


61,650 90 


f 60,641 95 


?1,008 96 


- 


Chelsea, 






1,424 06 


1,396 20 


27 86 


- 


Everett, 






867 29 


850 30 


16 99 


- 


Maiden, 






1,381 37 


1,386 22 


— 


163 86 


Medford, 






466 63 


774 58 


— 


307 96 


Newton, 






299 33 


293 44 


6 89 


- 


Quincy, 






579 94 


970 98 


- 


391 04 


Sonaerville, 






2,577 19 


2,626 81 


60 38 


- 


Belmont, 






128 70 


162 38 


— 


33 68 


Hyde Park, 






91 58 


89 74 


1 84 


— 


Melrose, 






602 76 


590 99 


11 77 


- 


Revere, 






246 38 


396 46 


- 


150 08 


Watertown, 






312 91 


415 49 


- 


102 58 


Winthrop, 






162 18 


236 68 




84 60 








f 60,731 22 


$60,731 22 
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(2) General Statement of Expenditures. 

The following is a summary of the expenditures made by the 
Board in its various operations : — 



For the Year 

ending 

December SI, 1900. 



From Beginning of 
Woi^, and ending 
Deoember tl, 1900. 



Conitruetion, 

Wachiuett Dam, Reserroir and Watershed, 

Wachasett Aqoednct, 

Sndbnry Dam, Reservoir and Watershed, .... 

Protection of Cochitoate snpplj, 

Weston Aqnednct and Reservoir, ' 

Pipe lines and connections between Framingham Dams 
No. 3 and No. 1, 

Pipe line across Rosemary valley, 

Distribution system, $768,160 46 

Less valne of pipes, valves, etc., purchased 
and sent to store yard in previous years, 
but transferred to works, and included in 
cost of same for current year, . . . 16,240 87 

other work and operations : — 

Investigations of existing water works systems, and pay- 
ments on account of same, 

Settlements on account of diversion of water and expenses 
connected with same, including Clinton sewerage system, 

Administration and general expenses, 

Pipes, valves, etc., sent to store yard and not yet transferred 
to works, 

Maintenance, 

Dam and Aqueduct Department, 

Sudbury Department, 

Distribution Department, 

Administration, general supervision and taxes, . 

Total expenditures 



$1,091,213 17 

13,806 61 

29,285 21 

6,750 00 

46,970 34 

6 01 



751,919 59 

43,694 82 

51,456 66 
25,763 15 



16,919 49 

81,656 81 

180,223 28 

20,343 91 



$2,360,008 95 



$4,417,531 63 

1.777,311 67 

3,124,278 63 

6,750 00 

54,775 20 

48,471 48 
23,142 98 



4,193,461 93 

5,088,421 05 

1,040,955 39 
147,032 27 

105,284 61 



32,251 09 
206,057 07 
377,015 29 

51,130 18 



$20,693,870 47 
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(3) Detaelbd Financial Statement. 

The Board herewith presents, in accordance with the Metropoli- 
tan Water Act, an abstract of its expenditures and disbui'sements, 
receipts, assets and liabilities for the year 1900 : — 

(a) Expenditures and Disbursements. 

The total amount of the expenditures and disbursements for the 
year beginning January 1, 1900, and ending December 31, 1900, is 
$2,360,008.95 ; and the total amount from the time of the organi- 
zation of the Board, on July 19, 1895, to December 31, 1900, is 
$20,693,870.47. The salaries of the commissioners, and other ex- 
penses of administration, have been apportioned to the construction 
of the works and maintenance and operation of the same, and appear 
under each of those headings. The following is a division of the 
expenditures according to their general character : — 



GENERAL CHARACTER OF 
EXPENDITURES. 



For the Year ending 
December 31, 1900. 



From Beginning of Work, 

and ending December 

31, 1900. 



I. OoKSTBUonoK or Works, aitd Acquisi- 
TioN BT Purchase or Takino. 

AdminiiiraHon, 

OonuniMioners, 

Secretary and auditor, 

Olerkfl and stenographers, ..... 

Legal services, 

Travelling, 

Stationery and printing, 

Postage, express and telegrams, 

Famlture and fixtures 

Alterations and repairs of buildings, 
Telephone, lighting, heating, water and care 

of buildings, 

Bent and taxes, main office, .... 
Miscellaneous expenses 



BttiQintering » 
Chief engineer and department engineers. 
Principal assistant engineers, . 
Engineering assistants. 
Consulting engineers. 

Inspectors, 

Architects 

Railroad and street car travel, . 

AmownU carried forward^ . 



$11,600 00 
4,958 33 
6,466 03 

348 91 
535 27 
263 18 
89 28 
350 59 

1,266 04 
406 80 
478 72 



$19,638 86 

15,564 70 

112,036 36 

3,485 97 

22,416 52 

4,545 98 

3,703 33 



$25,763 15 



$181,391 72 $26,763 15 



$69,510 27 
29,081 46 
24,167 65 
2,350 00 
1,464 88 
4,643 82 
1,345 96 
3,851 81 
2,841 14 

5,409 83 

406 80 

2,609 65 



$109,971 85 
80,014 64 

569,988 71 
22,187 07 

136,469 26 
24,213 69 
18,835 04 



$147,032 27 



$961,680 26 $147,032 27 
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GENERAL CGELLRACTBR OF 
SXPENDirURBS. 



For the Year ending 
December 81, 1900. 



From Beginning of Work, 

and ending December 

31, 1000. 



AmounU brought forward t . . . 

Engineering — Con. 

Wagon hire, 

Stationery and printing, 

Postage, ezpreM and telegrama, 

Engineering and drafting Inatmmenta and 
Ux>la, 

Engineering and drafting anppliea, • 

Bookf, mape and photographic rapplies, 

Fomiture and flztares, 

Alterations and repaln of building, — main 
office 

Alterations and repairs of bnildlng, — sab- 
offices, 

Telephone, lighting, heating, water and care 
of bnildlng, — main office 

Telephone, lighting, heating, water and care 
ofbailding, — snb-offices, . . . . 

Rent and taxes,— main office, . • . . 

Rent of snb-offices and other buildings, . . 

Field offices and sheds, 

Clinton office building, 

Unclassified supplies, 

Miscellaneous expenses 

Reimbursement, city of Boston, . 

Ckmttruction. 
Preliminary work (borings, soundings, test 

pits and other inyestigations) : — 

Advertising, 

Labor, 

Medical services, analyses, etc., . • 

Travelling, 

Rent, 

Water rates, 

Freight and express, 

Jobbing and repairing 

Tools, machinery, appliances and hardware 

supplies, 

Castings, ironwork and metals, • 

Iron pipe and valves, 

Blasting supplies, 

Paint and coating, ...... 

Fuel, oil and waste, . • • . • 
Lumber and field buildings, . . . . 

Drain pipe, 

Brick, cement and stone 

Sand, gravel and filling, 

Municipal and corporation work, . . . 

Am<ntnt» carried forward 



$181,301 72 $25,768 15 



6,241 63 


2,117 06 


700 30 


1,062 62 


2,535 45 


467 08 


671 54 


550 60 


850 87 



1,819 17 

1,776 08 

898 85 

124 96 

55 67 

219 47 
714 43 



$201,697 00 



$3,991 84 $227,460 15 



$961,680 26 $147,032 27 

20,469 11 

16,366 27 

4,650 27 

16,045 28 

17,310 81 

4,314 17 

12,670 98 

8,841 95 

1,095 16 

8,054 91 

9,108 21 

898 35 
2,624 24 

820 05 

9,866 87 

4,906 80 

6,520 66 

69,918 69 



$1,171,162 54 



$589 16 


$4,525 69 


2,965 90 


81,123 62 


500 


626 33 


150 50 


1,632 88 


- 


37 00 


- 


2,077 80 


8 00 


418 21 


17 50 


422 17 


149 89 


15,147 11 


a 79 


136 31 


148 60 


3,073 71 


- 


36 78 


- 


188 54 


- 


547 93 


800 


4,789 26 


- 


40 80 


- 


228 19 


- 


195 05 


- 


44 07 



$115,235 90 $1,318,194 81 



1901.] 



PUBLIC DOCUMENT — No. 57. 



49 



GENERAL CHARACTER OF 
EXPENDITURES. 


For the Year ending 
December 81, 1900. 


From Beginning of Work, 

and ending December 

31, 1900. 


Amounts brought fortoard. 


$8,991 84 


$227,460 15 


$115,235 90 $1,818,194 81 


OoriMtruction — Con. 








Preliminary work, etc. — Cfon, 








UnolaMifled fupplief, 


- 




1,082 60 


Misoellaoeouf expenses, 


- 




239 69 


Beimbarsement, city of Boston, . 


- 


8,991 84 


55,404 63 

•%m* AAA AA 








Contracts, Wachnsett Reservoir : — 








Joseph D. Gennaro, excavating soil and build- 








ing road, Beet. 1, 


- 




$11,870 96 


Neill McBride, excavating soil, . Beet. 2, 


- 




12,067 11 


T. H. Riddle & Co., excavating soil and 








boildlng road, .... Sect. 3, 


- 




52,456 96 


Neill Devine & Co., building dike, . Sect. 4, 








(in part). 


- 




8,450 11 


Newell & Snowling Constmction Co., build- 








ing road Beet. 4, 








(in part). 


- 




6,052 22 


Joseph D. Gennaro, excavations for North 








Dike, Sect. 4, 








(in part). 


- 




28,488 01 


Sundry bills under this contract, . 


- 




7,824 15 


Moulton & O'Mahoney, grading a railway. 








Sects. 4 and 6, . . . (in part), 


- 




9,884 56 


Moulton & O'Mahoney, grading a railway. 








Sect. 6, (in part), 


- 




2.894 83 


Moulton & O'Mahoney, excavating soil and 








refilling at North Dike, . . Sect. 4, 


$68,280 90 




150,989 90 


Long & Little, excavating soil. Sect. 7, and 








building part of North Dike, 


61,081 89 




61,081 89 


Newell & Snowling Construction Co., exca- 








vating soil from part of . . Sect. 8, 


28,763 90 




28,763 90 


Newell & Snowling Construction Co., sur- 








facing Boyleton Street, . . Sect. 1, 


- 




11,869 88 


Asa Goddard, surfacing Boylston Street, 








Sect. 2, 


- 




11,868 95 


Thomas H. Gill, improving Lancaster Street, 








West Boylston 


- 




8,438 87 


Thomas H. Gill, culverts, .... 


6,930 21 




6,930 21 


Cenedella Bros , excavating soil at Sect. 5, 








and refilling at North Dike, 


89,770 41 




82,358 49 


Peter J. O'Malley, excavating soil and build- 








ing road, West Boylston and Sterling, 


- 




20,166 28 


Nawn & Brock, excavating soil. Sect. 6, and 








building easterly portion of North Dike, . 


815,313 00 




856,498 85 


BuBch Bros., excavating soil. Sect. 6, and 








building road, West Boylston and Boylston, 


14,790 00 




34,560 63 


T. Stuart & Son, improving part of Sect. 1, 








Shrewsbury Road, 


14,806 59 
$549,745 90 




14,806 59 


Amounts carried forward ^ .... 


$231,451 49 


$922,822 70 $1,490,157 68 
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GlENBRAL CHARAOTSB OF 
BZPBNDITUBB8. 



For the Year ending 
Deeember 81, 1900. 



From Beginning of Work, 

»nd ending December 

81, 1900. 



Am<mni9 brought faruHtrd, 

OmutrucUon^ Oon, 
Contrftcte, Wachnsett Beeerroir— 6bn. 
Fred B. Bllie, tarfaeing Seel. 2, Sbrewelrary 

Road, • • 

Fred B. BUie, anrfaeing Beet. 8, Shrewabnry 

Boad 

Martin Mnrpby, traniporting toil from St. 

John'a Catbolie Cemetery to North Dike, 
Bnecb Bros., Wachneett Dam, preliminary 

excavation and masonry, • • • • 
McArthnr Broa., Wachneett Dam, 

Oontractfl, Wacbusett Aqnednct:— 
B. D. Smith & Ck>., tnnnel, . . Sect. 3, 
B. D. Smith & Co., tnnnel and 

covered masonry, . • • Beet. 8, 
Silvio Casparis, covered masonry, Sect. 4, 
Silvio Casparis, covered masonry, Sect. 5, 
Silvio Casparis. covered masonry, Sect. 6, 
Silvio Casparis, covered masonry, Sect. 7, 
Jones, Pollard & Co., masonry 

bridge Sect. 8, 

Silvio Casparis, covered masonry, Sect, d, 
Silvio Casparis, covered masonry, Sect. 10, 
Monlton & O'Mahoney, open chan- 
nel Sect. 11, 

W. A. Mnrtfeldt Co., covering Assabet 

Bridge 

J. W. Bishop & Co., snperstmctnre, termi- 
nal chamber, 

New England Granite Works, snperstmct- 
nre, gaging manhole, ..... 

Contracts, Sndbnry Reservoir: — 
Moulton & O'Mahoney, Sndbnry Dam, 

Removal of soil : — 
Angnste Sander, .... Sect. A 
Monlton & O'Mahoney, . . • Sect. B 
Malone & Strang, .... Sect. C 
Angnste Sander, .... Sect. D 
Charles Linehan, .... Sect. B 
Newell & Snowling, . . . Sect. F 
Charles Linehan, .... Sect. Q 
Moulton & O'Mahoney, . • . Sect. H 
Harry P. Nawn, .... Sect. I 
Monlton & O'Mahoney, . • . Sect. J 
Blagen 8c Bnsh, .... Sect. K 
Monlton 8c O'Mahoney, . . . Sect. L 
Harry P. Nawn, .... Sect. M 

< 

Amounts carried fonocurd, . 



$549,746 90 $281,461 49 



10,454 86 

9,46196 

8,176 00 

6,872 57 
2,660 68 



580,762 05 



$812,208 54 



$922,822 70 $1,490,157 63 



10,454 35 



9,451 95 



8,176 60 



10,120 00 


2,550 68 




$128,720 11 


242,601 06 
114,167 77 
100,579 99 
148,053 49 
128,802 72 


64,766 00 
171,041 07 
170,252 02 


170,050 32 


1,261 00 



4,260 00 



1,584 00 



$297,482 60 

62,183 11 
55,477 93 
81,070 83 
41,567 41 
32,802 86 
26,272 55 
16,738 23 
34,486 72 
70,343 26 
48,754 13 
56,167 62 
78,864 00 
107,879 43 



1,446,189 65 



$1,005,000 68 $3,908,873 46 
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GENERAL CHARACTER OF 
EXPENDITURES. 



For the Year encUng 
December 81, 1900. 



From Begf DDing of Work, 

and ending December 

81, 1900. 



Amovnt9l>rougM forward, 

Ooriiiruction — Con . 
ContraotB, Sndbnry Reeenroir — 6bn. 
Removal of soil — Con, 
Thomas Nevint & Sons, • Sect. N 

Wafthbnm & Waahbnm, . . Sect. O 

Sundry bills paid nnder this contract, 
Harry P. Nawn, .... Sect. P 
Washbnm & Washbnm, . . Sect. Q, 

Mlgnanlt & M cGrain, spillway channel, 
S. D. Hicks & Son, changing gutter, etc., at 

gate-house, 

Henry Parsons, iron fence, . 

John Berry, filter-beds, .... 

Anguste Saucier, filter-beds, . 

Mlgnanlt & McGrain, settling reservoir, 

Holbrook, Cabot 8c Daly, stone arch bridge, 

N. Y., N. H. & H. R.R. Co., temporary 

bridge, 

R. D. Wood 8c Co., sluice gates, . 
J. W. Bishop & Co., gate-house, . 
John Evans & Co., granite finial, . 
Holbrook, Cabot & Daly, circular dam. 
Reimbursement, city of Boston, . 

Town of Framingham, low-level sewer, pro- 
tection Cochituate supply, .... 



Contracts, Rosemary Siphon : — 
A. L. Norton & Co., pipe laying, . 

Sundry bills paid under this contract, 
T. Tighe & Sons, teaming pipe, . 

Contracts, Pipe Line, Dam No. 8 to Dam No. 

1:- 
Harry P. Nawn, pipe laying, .... 
L. F. Childe, teaming pipe, .... 

Contracts. Clinton Sewerage System : — 
Newell & Snowling Construction Co., 

Sect. 1, 
O. Cunningham & Son, . . . Sect. 2, 

Sundry bills paid under this contract, 
Chus N. Taylor, .... Sect. 2, 
Cutting, Bardwell & Co , superstructure, 

pumping station 

G-eo. F. Blake Mfg. Co., pumping engine 

and air pump, 

JmounU carried forward, , 



$813,208 64 



$8,835 16 



$822,588 70 



$1,005,090 68 $8,908,878 48 



55,227 08 

139,964 83 

933 51 

86,430 70 
125,706 29 

2,350 05 





275 00 




16,342 96 




896 79 




39,157 33 




2,380 45 




33,400 21 




6,387 80 




4,918 06 




17,437 92 




850 00 




4,550 27 


3,635 16 
6,750 00 


461,089 26 






$4,194 04 




792 50 




930 38 




$15,269 27 




1,970 95 



$21,162 62 

10,041 15 

4,235 43 

19,739 48 

5,499 54 

6,200 00 



2,002.890:09 



6,750 00 



5,016 96 



17,240 22 



66,878 22 



$6,003,548 05 
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GENERAL CHARACTER OF 
EXPENDITURES. 



For the Year ending 
December 31, 1900. 



From BegiDning of Work, 

and ending December 

31, 1900. 



Amounts brought fonoardf . . • 

Construction ~~ Con. 
OoDtracts, distribntion system — Con. 
Valves and sluice gates : — 

Coffin Valve Co., 

Josiah H. Long, 

Kennedy Valve Mfg. Co., .... 

The Atlantic Works, 

Pipe bridges: — 
New Jersey Steel 8c Iron Co., over Mystic 

River, 

Cheney & Trumballs, over Mystic River, . 
New Jersey Steel & Iron Co., over Nashna 

River 

David H. Andrews, over Boston & Maine 

Railroad, 

Pittsbnrg Bridge Co., over Boston 8c Maine 

Railroad, 

Boston Bridge Works, over Boston & 

Albany Railroad, 

Iron and steel work : — 
Chelmsford Foundry Co., casMron frames 

and covers, 

Davis & Famum Mfg. Co., cast-iron frames 

and covers, 

New Jersey Steel & Iron Co., steel works 

for valve chamber, 

Edward Kendall & Sons, ironwork for 

pumping station 

New England Structural Co., steel work for 

valve chambers, 

Chelmsford Foundry Co., iron floor plates. 
Chestnut Hill and Spot Pond, . • 
Reservoirs and standpipe : — 
T. W.Kinser & Sons, high-service reservoir, 

Middlesex Fells, 

Sundry bills under this contract, . 
Nawn 8c Brock, completing high-service 

reservoir, 

Beck with & Quackenbush, reservoir and 

foundation for standpipe at Forbes Hill, . 

Walsh's Holyoke Steam Boiler Works, 

standpipe at Forbes Hill 

Spot Pond works : — 
McNeil Bros., high-service pumping station 

and gate-house, 

Newell & Snow ling Construction Co., Sect.l, 
Moulton & O'Mahoney, . . . Sect. 2, 

Amountt carried forward, • . . . 



$715 00 $822,588 70 



3,990 00 



4,169 16 



1,090 00 



12,518 05 
3,761 25 



87,858 84 
14,678 18 
13,703 44 



$2,115,941 68 $6,003,548 95 



14,436 00 
14,008 00 
11,390 00 
14,395 00 



8,980 00 
3,570 28 



1,875 00 


2,497 00 


3,097 00 


1,500 00 


1,841 61 


998 04 


2,132 55 


3,199 32 


1,496 00 


1,090 00 


30,972 29 


5,066 19 


68,836 40 


12,518 05 


8,761 25 



$92,479 51 $822,588 70 



114,407 10 
49,458 28 
45,692 05 



$2,528,159 09 $6,003,548 96 
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GENERAL CHARACTER OF 
EXPENDITURES. 



For the Year ending 
Deeember 81, 1900. 



From Beginning of Work » 

and ending Deeember 

31, 1900. 



AmounU l>rought forward, 

Ckmstruction — Con. 
Contracts, distribntion system — Con. 
Spot Pond works — Oon. 

Newell & Snowling Conetmetlon Co., Beet. 8, 

Moniton & CMahoney, . . . Sect. 4, 
Sundry bills nnder this contract, 

P. H. Fitzgerald, . . , . Sect. 0, 

Newell & Snowling Oonstmction Co., Sect. 7, 

Brodhead Contracting Co., dams, . . 

Holly Manufacturing Co., high-service 
pumping station, 

C. H. Eglee Co., gate-house and connections 

C. E. Trumbull, drainage system, . 
Qlenwood pipe yard : — 

W. L. Clark 8c Co., stable, 

Lynn Stall Co., stable fittings, 

Thomas W. Byrne, electric wiring, stables 

Lynch & Woodward, heating and ventilating 

stables, 

Boilers and piping : — 

Lake Brie Boiler Works, Belpaire boiler, 
Chestnut Hill high-service pumping sta 
tion, 

The Atlantic Works, fire tube boilers, . 

American Stoker Co., stokers on Belpaire 
boilers, 

Lake Erie Boiler Works, vertical fire tube 
boilers, 

W. H. Gallison Co., steam piping, . 

H. W. Johns Manufacturing Co., asbestos 
covering, 

Fuel Economizer Co., fuel economizer. 
Pumping engines : — 

E. P. Allis Co., Chestnut Hill high-service, 

Holly Manufacturing Co., Chestnut Hill low 
service, • ...... 

Travelling cranes : — 

Brown Hoisting and Conveying Machinery 
Co., hand travelling crane, . • . , 

New England Structural Co., hand travel- 
ling crane, 

Gate-houses, etc. : — 

W. L. Clark & Co., gate-house, northern 
high-service reservoir, 

Baker 8c Judson, gate-chamber and connec- 
tions, Chestnut Hill Reservoir, . 

John S. Jacobs & Son, southern gate-house, 
Medford, 

Amountt carried forward, . . . . 



$92,479 61 $822,688 70 



42,661 43 
64,121 61 
12,176 84 
22,608 84 
16,666 93 
7,947 84 

46,876 00 



7,308 82 
117 00 
168 70 

719 00 



14,710 00 

760 00 

6,861 26 



1,643 00 

64,061 60 

102,376 00 



200 00 



2,646 00 



6,674 80 



4,400 00 



$2,628,159 09 $6,008,548 96 



63,842 15 
72.825 86 
12,175 34 
62,667 44 
16,666 93 
34,004 76 

46,876 00 
21,659 74 
24,099 76 

21,808 82 
817 00 
168 70 

719 00 



13,660 00 
19,960 00 

2,760 00 



$496,169 47 $822,688 70 



22,388 76 


1,637 26 


234 20 


3,286 00 


189,661 60 


116,026 00 


1,930 00 


6,644 00 



6,242 00 



19,502 84 



4,400 00 



$3,241,389 61 $6,003,548 96 
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GENERAL CH ABAO TEB OF 
EXPENDirURES. 



For the Year aiding 
Deeember 81, 1900. 



From Beginning of Work, 

and ending December 

81, 1900. 



Anumnti brought forward, • • • 

ConBtrucUon — Con. 
ContraeU, distribution system — 6b». 
Oate-honsee, ete. — Oon, 

John 8. Jacobs & Son, southern gate-honse, 
Chestnut HIU Reservoir, .... 
Pumping stations : — 

G. A. Dodge & Oo^ addition to Chestnut 
Hill pumping station 

Noreross Bros^ Chestnut Hill low-service 
pumping station 

Hugh (^ms, stone carving on pumping 
station, 

Charles E. Hall & Co^ marble about pump 
well and staircase. Chestnut Hill pump- 
ing station, 

B. Brennan & Co., tile floor, pump room. 
Chestnut Hill station, 

Westlnghouse Electric and Mfg. Co., electric 
generators, 

Fitchburg Steam Engine Co., engine for 
electric light plant, low-service pumping 
station, 

Moore & Wyman, hydraulic plunger ele- 
vator, 

Miriek & Wentworth, laying sewer pipe, 
Chestnut Hill pumping station, . 

Deduct value of pipes, valves, etc., included 
in above list, since transferred to mainten- 
ance account and shown on page 58, . 
Additional work : — 

Labor, 

Medical services, analyses, etc., . 

Travelling 

Bent 

Water rates, 

Freight and express, 

Jobbing and repairing, 

Tools, machinery, appliances and hardware 
supplies, 

Electrical supplies, 

Castings, ironwork and metals, . . 

Iron pipe and valves 

Blasting supplies, ...... 

Faint and coating, 

Fuel, oil and waste 

Lumber and field buildings 

Drain pipe, 

AmawfUB carried forward 



$496,100 47 $822,688 70 



6,800 00 



63,066 04 



639 00 
846 00 

741 00 
720 00 
934 24 



$668,216 76 



818 88 



$117,291 10 
407 44 
186 00 
841 00 
410 90 
1,883 76 
1,782 81 

20,781 00 

2,688 01 

12,318 88 

10,422 46 

87 66 

637 99 

2,616 90 

17,734 68 

1,428 28 



667,896 87 



$191,047 87 $1,880,486 67 



$8,241,389 61 $6,008,648 96 



6,600 00 

48,094 62 

192,446 66 

214 00 

190 00 

639 00 

1,346 00 

74100 
720 00 
934 24 



$3,492,914 18 



8,139 77 



$436,118 93 
1,007 04 

872 67 
2,697 37 

606 86 
7,804 64 
6,561 41 

67,260 92 
2,688 01 

38,482 00 

87,836 66 

869 41 

3,485 84 

5,660 20 

70,058 98 
4,m 84 



8,489,774 86 



$676,978 47 $9,493,328 81 
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QUTKltAL CHJRACTEB OF 
JEXP«.<DlT0ttE8. 


yorll»T«rmdtag 
DeeemberSt, iwn. 
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imv, 


33U 


s.mM 








B^alS,Mt. 










Legal iDil npen : — 
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!,»«» 
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eoo 11 
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a,i8o 01 
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3.930 M 






m» 




87120 










1S,02l 2S 






H8,TT8 71 




2,761,374 73 










SSI, 600 00 






S,04fl 7B 




51,4iT IT 
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20,041 M 
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»09 167ilS 
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OKNKRAl- CHARACTKIl OF 


For the Tear ending 
DeoBmUrBl.lBOO. 


From BeKlnning of Work, 
and ending December 


AvaunUbronakt/OTvard, . . . 
Pimhiun of BxhUna Water ITort*. 
Legal and aip.rt:- 
LcgalHnLoH 


. . . tl.l»B.04B la 
i«04 


ei4,ea«,9« M 

«1,B78 BO 




226 S3 


6,0«.7«7I _.^,„ 








Commlulonen 

Beonlar;, BadlloranduililBDl 

FosUgs, piiDIisg, ■uUonery and oibai inp- 


(2,oeo,BM 4B 

M,«OOQ 
4.Slfl J9 

203 13 

7,842 00 
7,SU 17 

1.127 ao 

200 00 

iwai 


»20.021,4!B S4 
I7.2O0OO 

]3.aM 9* 


TnufBlling 

Telephone, bealjng, llMhtlDg and cans of 

botldlDg 

AlleratloasaDd repair! of bDlldlDg, . 

Mbwellaneaue eipBDMi, 

Clil.^f*Dglneerafi,ld,!psrlmei.teogtDeer., . 

Posnge, prinltng. malionsry and office lup 


I.4I6 SO 

70 00 

1B.66S a7 
lB.flS3 14 


T««mng.ndlDcldenl.leipen«., . . 
Banl and taiea, main oQlcs 


1.MS 12 
1,07S 02 
21160 
480 87 




42044 30 


79 489 BB 


Oil, waileandpaoklDg, 

ttcnl, WMlKgibnty Pumping atatlon, 


1,780*8 

2,240 42 
IS ,216 00 

a,7M64 
B,42B 47 


3.3M 44 

S,4T0 29 

45,273 80 

020 00 




20.0+7 11 


Sanllary Intpeolon 

Labor and learning 


80,OM 83 
1,686 «8 


7,226 08 

1,929 18 

193,476 49 

6,710 17 


AimmnU earried fotvtari 


(IKI.OH DO »2,080,B«I 40 


1647.606 04 820,027,416 04 
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GENBRAL CHARACTER OF 
EXPENDITURES. 



For the Year ending 
December 81, 1900. 



From Beginning of Work, 

and ending December 

81, 1900. 



AmounU brought fortoardt 

Mahttenanck, BTo.— Cbn. 

Lumber and hardware supplies, 

Jobbing and repairing, 

Travelling, 

Horses, vehicles and stable expenses 

Fuel, exclusive of pumping service. 

Municipal and corporation work. 

Alterations and repairs of buildings. 

Settlements of claims, 

Conveyancer and assistants, 

Taxes and tax equivalents. 

Contracts and agreements, . 

Contracts for pipes, valves, etc., originally 
charged to construction, since transferred to 
maintenance (included in list, pages 52-65), . 

Unclassified supplies, 

Miscellaneous expenses, . . • . . 



Total expenditures, 



$229,004 06 $2,0e0,866 46 

8,286 86 
2,675 18 
2,927 89 
4,001 66 
2,807 80 
1,838 18 



302 00 

9,280 61 

86,855 42 



818 88 
4,186 06 
2,071 99 



299,148 49 



$2,360,008 96 



$647,685 64 $20,027,416 84 

5,794 56 

6,042 48 

6,649 18 

9,988 81 

5,235 90 

8,560 67 
402 97 

1,000 00 

802 00 

20,799 27 

40,914 86 



3,139 77 

10,408 84 

4,789 20 



666,468 68 



$20,693,870 47 



The following division will show the cost of the different works : — 



EXPENDITURES FOR DIFFERENT 
WORKS. 



For the Year ending 
December 31, 1900. 



From Beginning of Work, 

and ending December 

31, 1900. 



General administration applicable to all parts 
of the construction and acquisition of the 
works, . 



WachuMtt Dam and Betervoir. 
Wachnsett Dam : — 
Engineering, .... 
Preliminary work, . 

Contracts, 

Additional work, . 
Contracts, temporary works, . 
Additional work, temporary works, 
North Dike, engineering, . 

preliminary work, 
contracts, 
additional work, • 
South Dike, engineering, . • 
preliminary work, . 
additional work, . 



Amounts carried forward, . 



$26,634 22 

446 87 

7,940 09 

86,176 07 

11,998 31 
17,663 85 

30 65 

121,060 18 

82,152 37 

39 00 

61 00 



$25,763 16 



$262,090 11 $25,768 16 



$72,663 62 

24,518 93 

18,290 81 

87,806 39 

11,394 81 

106,500 12 

67,196 67 

27,846 48 

221,736 68 

102,028 65 

1,232 20 

2,486 98 

106 00 



$147,032 27 



$693,706 84 $147,032 27 
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EXPENDITURES FOR DIFFBaHITT 
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KXPKHDrrtTBBB FOR DIFFEEtKKT 
WORKS. 


For the T«.r ,odi=g | "^^ ^:?Z'SU™'LV'' 


DfttrlbulbH, Sirt*™ - Coo. 
ITortboni blgh lerTlce— Om. 
B«w«droiiB«rHlllt- 

R«le""* 

Legal. canvejincLoK iDd expert. 


•W7.SW M tLTai,!)!! 11 


»773.3U TO tU,ll>»,a»i 01 
13,200 00 

i,i«fioo 


B0OIbernbl«bKrTl«^- 
Plpe II Da eod connecUooi : — 
KDBlneerlntr 

OonlrMU Boet. IB, 

Seel. 20, 
Seel. 21, 
Seet.S3, 

Seot-w! 

AddlUOMl work 

Addlllonal wDik BoM. IB, 

Beet. 20, 
Beet. 21, 
Seet.TS, 
Beet. 23, 
Sect. 2(, 
Seel.2S, 
Pumping lUlioD, Chcstaiit HIU : — 


11,204 IB 
66*39 

lSft4 
2/HlH 

300 


l.BtB 26 
ni,MS 49 

110,103 35 
4B,SS8 13 

37,062 IS 
0,271 00 

26,314 63 
6.000 06 
l,37« 46 

8100 
1,204 27 
3,318 66 


CoDlrulii, building 

sDgloe* 

boiler 

piping 

l;eMrvQiriq(Juincy: — 

■'anriplpo 

Addltlooal work 

I.A«nl. aonceyanclng Hod eip^n, . 


1,840 24 

M,O01 60 

160 00 

s,wsoi 

13,314 83 

0,017 2S 


64,212 19 

1^41D 00 

1,030 00 
10,MO 23 

8,801 41 

13,600 2S 
3.01T 2S 
2,02100 
1,786 OO 


Loi ereiilt by ilDck relnmcd. 


«9I,331 96 




pMllmlBBry work 


(223 40 


»1,710 64 


AmauHlt carrUd/orjcaril 


(223 40 »I.9S2,BM 09 


»l.-ia 59 H3,738,ia2 05 
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Ammmlt bnmgMforuiard, 

Distribution St/Item— 
Hanhini eilcs bigb lenlce Om 
Flpa llDM uid amnsstlodi .■ — 

Gonlnsla 

AddlUaml work, . 
Pamptni •UUdd In Arllagton : - 
Additional work, bolldlDfr, . 

boUen, . 



From Beglnnlngo/ Work, 
add «iidliig Decombar 

«1,T48 S» •IS,7SS,U3 M 



L*Bml, sDDieruidiiB sad ai 



Qlanwood pip* fiitd : — 
EaginmrlDg, . 
AddlUonsl work, . 
Oantracia, bnlldlngi, 



tl.tOO w 



HI 0/ Water, Soatk Srantli o/JfaiAua 

River. 
iring, .... 
ioniof aacing ud STpert, 



tS,410T0 
1,66$ 85 

83,000 oa 



|1T,T86 SO 
982,850 00 
10,083 10 



natloHt ofBxiiting Wattr Workt.a 



8«ni«menu 

Tmufen of angiDH, bollen Had otlier prop, 
ertf from nocka panihaud lo other 
tlODi of Ibe warti and Inclnded Id tbe s 



trttt carried finaird, . 



•10,022,131 23 
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SXFKfnilTUKBB FOR DIPFSBENT 


ForU).y«MHidlnj 


From BeglDahii of Walk, 
udeDdlDgDconiber 


AnunMlttTOhehl/Mvard. 

Flpa, Talm, Caitingt, tU., unt flril la 
SUiragt Yardt, and n/lermirdt Inn tftrrrd 
a, nifdtd to Difirt^t IHrU 0/tlu Work. 

8.Dltonor.ge3"<l 

Trmiutitrrt^ horn .ton«B J.rd. 10 «ork., >nd 

Biluice from beglDDlDg ol work, . 


. . . »a.on,n»M 

II0.4W Tl 


tlll,KI,lBl 13 

|1,S71,»06 IS 
1.45«.«M ST 












Vi/MMbw 


»».(B7.tH It 


O«.r..™p,..1.io«:- 






BQppll«.DdMpeB«. 


•"» .,»., 






"'sMW 














BnppllM BDd Mpen«< 

Dom nod Kinedacl.' — 




l.ODSIO 


PumplDgitBHoo:- 

L-bor, 

Fuel, 

.Kep.ir,and.t,ppH» 

a«wo»,.<:.e,.D.Mdail«.bed.i- 


i,sai« 

l.On 85 
»1IK 


3.901 B§ 

1,1mm 

1,08a M 
4fi3 TO 


Bop»lt»»ndilippll 

BunluiylnspBoUon: — 

BuppllB und eipmtM 




aioBS 


BupplUiiiBileipen 


»S,»MII3 


116,673 W 
3,MO30 


fluppHB. and «pe».« 


1.1B7 71 


2,62! 33 


SdppllBi .nd «peii« 

Aihl>Dd B«iBr!mr:~ 
Labor 


4,000 M 

1.814 at 
M3» 


B.9M4B 
a,6MD2 


Amounit carritd fortcard 


*21,W7 W »a.0»B,l*8 M 


(fll.lSB 02 (20,110,708 11 
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BXPHNDITOEKB FOR DIFRKRBNT 

woaKB. 


For the Year ending 
December SI, IBM. 


and ending Becember 


Sudbar; dopartment— Con. 
Bopklnlon Reservoir: - 

BnppUei and Bipsnae 

Wliil«l»llR8«Br.Dlr:- 

fiupplloa and aipBnM 


(24,907 92 »2,[>eS,12S SB 

l,g8fi 01 
279 « 


(61,160 02 (20.110,798 11 

6.618 09 
1.698(17 

7S4 4B 


8ppplle»andMpen»i 

LakeCochltnale:- 

Labor, 

■Bnppllei and eipemei 


1,108 76 
861 M 


4.080 60 

7,644 H 
1.471 66 


eappllMandcipeoM 

PBgan Altera :- 

L»bor, 

Sappllei and eipeuiei 

Badborj' aad Ooehlmale watenhedi :- 


390 3a 
1,870 14 

araoB 

2,079 22 

1S.41I 48 
B,SM1(I 

>,43(IBS 
960 78 

2.6B1 47 
840 BO 


3M39 
«,317 47 


BoppUM aod «peo». 

SoppllrasBdeipenie. 

Bndbnry and Coohlloaie aqneduoU ; — 


s,sa2 as 


Soppllei and eipeasos 

Ohe«nolHlllBe»Brvolt:- 

BuppllnsaDd eipenaea 

Bnppltei and eipooaea 


18,601 11 
m,212 94 

8,021 78 


Boperlntandence; — 




(U,279 to 
2,608 36 

2,003 87 


Bnppllei and eipeniea, . . . . 
AtHDBton pumping aUllon, pomplng aer. 
vloe: — 


i.uea4 

2,008 07 
417 61 


Bepalraandaupplle _ . 

Olieliaa pumping ttatlon, pumping ten Ice : — 


417 64 


' 


1088 11 


j' ^ 


Repairs atid aupplle. 


473 IS 


2.6T3 OS 


AmoHnla curried /ononrrf 


(13.471 97 »2,n»,7B5 87 


(31.186 89 f20,31fl,866 la 
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XXPEETDITUKEa FOB DIFFEECENT 


Pot the Tear 
December 31 


nding 


From Begin abg of Work, 

■nd ending December 

31, IMO. 




«i8,*7i »i »a,iig,T86 n 


•SI.ISS »9 (SD,310,8M IS 


Katolenancennd Operatttm— Cod. 








DUlribnllQn dapsrimont — -Ctori. 
















pamptag«r.lce:- 








Libor 


i8,mM 




M,6gT (0 








i3,tM4J 
10,M6 09 


Re[»l" 


6,S3T 79 


Oll,wH«j.ndpMklng 






a,*M e; 




i,o»ia 




!,8M 7a 










pumping Mfvioe :— 






















Bapalri 


mm 


not 


Oil, oule ud pioklng, . . . . 


tS7 ta 




«TOT 


Bm^l..ippll» 








£ul BailoD pamplDg sUtlon, pomping «r. 








rteo:— 








Labor 


lis 29 






Fne 


SB2S 




§S2S 


Bepalri BDd HDpplleii, 


IM 






Kverell pumping lUtloa, pamplog service : — 








iMboi 


93 00 




833 26 




17 08 






itepslo HDi .npplle., 


01 SI 




i,MaM 




8,884 48 












809 *I 


1,3M01 


Uedford pnmplpg .Wllod, pomping ler- 








vIcb;— 








Lobor 


7B4 01 




2.fllB 70 


Fnol, . . 


S3S60 






B.p^r.Hd.uppU» 


!9M 




413 02 


Ualroie pomplpg •lallon, pumping «er- 








tIcb: — 














2,384 80 


Fnel 






2,317 48 


















Labor, 


- 




059 SO 


KepaiT« 










" 






Bomerviile pumping blallDD, pomping aoi- 




Labor, 


i,Nflra ' 




4,388 84 










Repair, and «npplIeB 


10*04 


1197 03 


Bpol Pond pnmping «lallon, pumping Mr. 






















4,3*3 72 








»e6,o;o M t2, 


79,TU OT 


t229,U0 46 (9),318,80a 18 
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BXPEJ^ITURES FOB DIFFERENT 
WORKS. 



For the Year ending 
December 31, 1900. 



From Beginning of Work, 

and ending December 

31, 1900. 



Amounts brought forward, 
3faintenance and Operation — Con. 
Distribation department — Con. 
Spot Pond pumping station, etc. — Con, 

Fuel, 

Repairs 

Oil, waste and packing, .... 

Small supplies, 

West Rozbury pumping station, pumping 
service : — 

Labor 

Fuel, 

Repairs and supplies, 

Rent, 

Arlington standpipe 

Fells Reservoir : — 

Labor 

Supplies 

Mystic Lake, conduit and pumping station : — 

Labor, 

Supplies and expenses, .... 
Mystic Reservoir : — 

Labor, 

Supplies and expenses 

Spot Pond:— 

Labor, 

Supplies and expenses 

Waban Hill Reservoir : — 

Labor, 

Supplies and expenses 

Pipe lines : — 

Low service, labor, 

supplies and expenses, 
tunnel, Mystic River, • 
Chelsea Creek pipe line, . 

Northern high service, labor, . 

supplies and expenses, 

Southern high service, labor, 

supplies and expenses. 
Buildings at Chestnut Hill :~ 

Labor, 

Supplies and expenses, .... 
Olenwood pipe yard and buildings : — 

Labor, 

Supplies, 

Stables:— 

Labor, 

Horses 

Vehicles, harnesses and fittings. 

Subsistence, 

Miscellaneous supplies, . . • . 

Total for constructing, acquiring and 
maintaining works, 



$96,070 92 $2,179,786 67 



$229,M5 46 $20,316,865 18 



8,481 42 


8,481 42 


43 97 


48 97 


848 37 


348 87 


464 10 


464 10 


2,638 80 


6,242 64 


1,896 71 


3,113 42 


188 05 


268 33 


920 00 


020 00 


153 96 


274 22 


998 07 


1,162 67 


179 19 


200 19 


2,246 48 


8,447 26 


585 38 


8,112 21 


2,111 27 


6,591 93 


357 16 


2,019 56 


2,786 35 


3,949 02 


409 24 


906 66 


890 50 


890 50 


10 72 


10 72 


4,036 86 


21,246 19 


8.118 28 


15,874 29 


12,048 50 


12,048 60 


14,437 52 


14,437 62 


1,955 27 


3,533 77 


4,619 06 


9,686 41 


8,184 69 


6,145 01 


402 18 


1,336 03 


578 53 


2,135 61 


276 91 


575 14 


2,547 66 


4,195 89 


660 16 


1,162 43 


3,307 93 


6,090 65 


450 00 


450 00 


380 17 


731 30 


746 21 


1.192 12 


615 24 

,__ Iftft 'MM OR 


1,238 98 

4^77 niR on 






. $2,860,008 95 


$20,693,870 47 
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(6) Receipts. 

The total amount of receipts ftom rents, sales of property, etc., 
for the year beginning January 1, 1900, and ending December 31, 
1900, is $30,051.84; and the total amount from the time of the 
organization of the Board, July 19, 1895, to December 31, 1900, 
is $138,386.37. The general character of these receipts is as 
follows : — 



For the Tear ending 
December 81, 1900. 



From Beginning of 
Work, and ending 
December 81, 1900. 



Forfeiture for contracts awarded but not executed, 

Rents from real estate, 

Sales of real estate and buildings. 

Land products, 

Labor, tools and supplies, 

Payments on account of admission into the Met- 
ropolitan Water District, ..... 

Payments on account of supplying water to 
towns outside of District, 

Water furnished to water companies, . 

Unclassified receipts, 

Totals, 



f 15,721 56 

938 65 

2,670 89 

8,389 40 



2,000 00 

291 20 

40 14 



(30,051 84 



$500 00 

48,571 68 

5,492 91 

9,601 28 

15,923 73 

35,005 00 

22,645 84 

5,371 58 

274 40 



f 138,386 37 



The foregoing receipts have been credited to the various objects 
or works, as follows : — 





For the Tear ending 
December 81, 1900. 


From Beginning of 
Work, and ending 
December 81, 1900. 


Admission into Metropolitan Water District (Na- 
hant, Quincy and Arlington), .... 

Supplying water to towns outside of Water Dis- 
trict (Swampscott), 

Water furnislied to water companies, . 

Construction and acquisition of works : — 

Wachusett Dam, 

Wachusett Reservoir, 

Wachusett Aqueduct, 

Sudbury Reservoir and watershed, . 

Distribution system, 

Diversion of water, Clinton sewerage system. 
Purchase of existing water works, . 

Maintenance and operation of works : — 

Wachusett Aqueduct, 

Sudbury system, 

Distribution system, 

Clinton sewerage system, .... 


$2,000 00 
291 20 

66 09 
17,679 16 

267 00 
3,132 33 

376 16 
4,492 25 

497 24 
792 96 
283 41. 
196 06 


136,006 00 

22,646 84 
6,371 68 

55 09 

48,396 49 

271 12 

6.522 00 

9,423 32 

646 91 

4,492 26 

1,147 11 

3,116 62 

1,097 98 

196 06 


Total receipts, 


130,061 84 


1138,386 37 
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(c) Assets. 

' The following is an abstract of the assets, the more important 
items being given : — 

Office Furniture, Fixtures and Supplies. 



Book cases, 39 

Plan cases, 43 

Miscellaneous cases and cabinets, 81 

Chairs 355 

Desks, 127 

Letter-copying presses, . . 23 

Numbering machines, . . 5 
Railroad tickets, value, . (1,914 13 



Reference books. 

Stools, . . . 

Coal stoves. 

Tables, office. 

Tables, drafting. 

Telephones, 

Typewriters, 

Stamped envelopes, value. 



540 
148 
63 
77 
42 
19 
17 
(695 00 



Engineering and Scientific Instruments and Supplies, 



Biological laboratory outfit, 
Chemical laboratory outfit. 
Drawing boards, . 
Calculating instruments. 
Cement-testing machines. 
Current meters, . 
Electrical instruments. 
Engineers* levels. 
Pantographs, 
Photographic outfit, . 



1 
1 
112 
6 
6 
3 
4 
28 
3 
1 



Planimeters, . . . . 
Levelling, measuring and sight 

rods. 
Rubber boots, pair. 
Scales, . 
Section liners. 
Straight-edges, , 
Tapes, . 

Transverse testing machines, 
Transits, .... 



22 

183 

237 

269 

4 

78 

222 

4 

30 



Police Supplies, 



Belts, 
Cells, 
Clubs, 
Beds, 



23 
6 

32 
13 



Handcuffs, pair, . 
Revolvers, . 
Twisters, pair, . 
Stretchers, . 



30 
7 

29 
2 



Horses, Vehicles, Field Machinery, etc. 



Horses, 
Carriages, 



19 
8 



Carts, 
Sleds, 



9 
6 



72 



METROPOLITAN WATER BOARD. 



[Jan. 



Horses, Vehicles, Field Machinery, etc, — Concluded. 



Sleighs, 
Wagons, 
Harrows, 
Mowing machines. 
Ploughs, 
Horse rakes, 
Road rollers, 
Road scrapers, 
Tedders, 



14 
16 
8 
3 
12 
3 
5 
2 
2 



Blankets, 

Harnesses, ..... 

Robes, 

Busk hooks, bill hooks, scythes, 

Hand carts, 

Border knives, hedge trimmers, 

eic, • • 
Lawn mowers, . 



• • ■ • 



• • 



46 
82 
23 

288 
6 

32 
12 



Machinery, Tools and Other Appliances and Supplies, 



Adzes, . 

Anchors, 

Anvils, 

Axes and hatchets, 

Barrows, 

Bars, crow and others, 

Blasting battery. 

Blocks, all kinds. 

Blowers, 

Boats, row, . 

Boilers, 

Diamond drills, . 

Diamonds for same, K 

Chisels, 

Carts and cars, . 

Chain hoists, 

Concrete mixer, . 

Derricks, 

Dredges, scows, etc., 

Drilling machines, 

Dynamos, . 

Engines, 

Forges, 

Furnaces, melting. 

Gages, . 



5 

20 

13 

170 

122 

203 

2 

197 

2 

17 

27 

2 

371 
13 
28 

1 
15 

9 
24 

5 
26 

7 

6 
91 



Grindstones, 

Hoes, all kinds. 

Forks, . 

Hammers, . 

Heaters, 

Hoisting buckets. 

Hose, all sizes, feet, . 

Ice tools. 

Indicators, . 

Injectors and inspirators, 

Jacks, .... 

Ladders, feet, 

Lathes, 

Lumber, M feet B. M., 

Mattocks, . 

Mauls, .... 

Meters, pressure, etc., . 

Motors, 

Oil cabinets and tanks. 

File drivers. 

Pipe cutters. 

Die plates, stocks, etc.. 

Pipe-tapping machine, 

Picks, .... 

Planer, 



30 

172 

133 

409 

1 

39 

5,381 

144 

9 

10 

60 

1,040 

4 

313.7 

204 

23 

17 

2 

34 

3 

21 

40 

1 

359 

1 



1901.] 



PUBLIC DOCUMENT — No. 57. 



73 



Machinery^ Tools and Other Appliances and Supplies — Concluded. 



Plumber's furnace, 

Pumping engines, 

Pumps, steam, . 

Pumps, centrifugal, 

Pumps, diaphragm. 

Pumps, miscellaneous 

Rakes, . 

Rammers, . 

Rock drills, . 

Saws, . . 

Scales, yard, platform, etc., 

Settees, Chestnut Hill grounds. 

Shovels, scoops, spades, etc., 

Shovel, steam, . 

Stone crusher. 

Temporary buildings and struct- 



ures. 



1 

9 

49 

13 

16 

19 

247 

106 

2 

132 

83 

44 

1,058 

1 

1 

70 



Tongs, 124 

Tool and coal boxes', etc., . . 47 
Trench and other braces, . . 28 

Trucks, 3 

Vises, 42 

Winches, 2 

Wrenches, . . . . .798 
Wrought-iron pipe, all sizes, 

feet 11,442 

Cast-iron pipe, miscellaneous 

lots, tons, 153 

Cast-iron pipes, special castings, 
valves, man-hole frames and 
covers, etc., at pipe yards, esti- 
mated value, . . 1119,210 54 



Real estate connected with works not completed : — 
Real estate in the site of the proposed Wachusett Reservoir and margins ; out- 
lying property in Clinton, Boylston, West Boylston, and Sterling ; land for 
Weston Aqueduct and Reservoir; and reservoir and standpipe on Forbes 
Hill, Quincy. 

Completed works, including real estate connected therewith : — 
Wachusett Aqueduct, Sudbury Aqueduct, Cochituate Aqueduct ; Whitehall Res- 
ervoir, Hopkinton Reservoir, Ashland Reservoir, Framingham Reservoirs 
Nos. 1, 2 and 3, Sudbury Reservoir, Lake Cochituate, Chestnut Hill Reservoir, 
Waban Hill Reservoir, Fells Reservoir ; Mystic Lake, conduit and pumping 
station (not used) ; Mystic Reservoir ; Arlington standpipe ; Chestnut Hill 
high-service pumping station; Chestnut Hill low-service pumping station; 
Spot Pond, with pumping station building; temporary pumping station, 
Arlington; sewerage system and pumping station, Clinton ; 69.82 miles of 
pipe line in distribution system ; Mystic yard and buildings ; Glenwood yard 
and buildings ; Clinton office and grounds. 
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(d) Liabilities. 
There are liabilities as follows : — 

Unpaid bills, . . f 11,000 00 

Doe on montibly paj rollB, 5,100 00 



f 16,100 00* 



AmovmJU re$erved on Monthly Estimates^ not due untU CompUtUm of Con- 

traeU or wntU Claims are settled. 




Sflyio Casparis, 
Silrio Casparis, 
Anguste Saucier, . 

McAithur Brothers C<niipany, 
Bosch Brothers, 

Monlton & O^Mahoney, . 

Nawn & Brock, 

Long & Little, 

Frea E. Ellis, .... 

Norcross Brothers, . 

McNeil Brothers, . 

John S. Jacobs & Son, . 

Beckwith & Qnackenbush, . 

Charles A. Haskin, . 



Wachnsett Aqueduct, Sect 5 
Wachusett Aqueduct, Sect 6 
Marlborough Brook filter- 

Deos, .... 
Wachusett Dam, . 
Building road, Wachusett 

Reservoir, . 
Wachusett Reservoir, Sect 4 
Wachusett Reservoir, Sect 6 
Wachusett Reservoir, Sect 7 
Shrewsbury Road, Sect 2, 
Chestnut Hill low-service 

pumping station, 
High-service pumping station 

Items 1 to 7, 
Gate-house, Chestnut Hill 

Reservoir, . 
Reservoir and foundation for 

standpipe, . 
Tunnel under Mystic River, 



$600 00 
700 00 

8,227 60 
450 12 

600 00 

5,704 10 

59,000 00 

10,779 16 

200 00 

4,861 42 

101 77 

1,400 00 

2,209 07 
1,986 50 



191,269 64 



Amounts have been agreed upon in the following cases, but the 
deeds have not passed: Bruno St. Onge, $4,000; Arthur W. 
Woods et aU.y $2,500; city of Boston, $7,531,000, balance, and 
interest. 

On the claims of the following, it is impossible to state the 
amounts due for land damages mentioned above, the same not having 
been liquidated, but being still subject to negotiation or adjudica- 
tion : Margaret F. Tonry, heirs Thomas Prendergast, Margaret 



* Miscellaneoas current bills of 1900, indading those coming in from time to time after Jan- 
nary 1, haye since been paid. 
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Cain, Bridget Padden, Patrick T. Moran, Harriet Wilder, James 
H. Woods, Lawrence Downey, Thomas Cain, heirs of Thomas H. 
O'Conner, Charles E. Smith, G. C. Hudson, R. P. Boynton, John 
N. Whittemore, Mary Williams Swinscoe, Maria A. Haskell, Tim- 
othy John Fahy, Chloe Ann Ballon, William H. Buck, George E. 
Walker, estate of Henrietta M. Johnson, Charles L. Johnson, Israel 
G. Howe, Charles B. Sawin, Eben S. and W. A. Fuller, W. O. 
Johnson, heirs Owen Kittredge, Timothy J. and Mary A. Lynch, 
James H. Moulton heirs, Ashley Wood et als.^ Jeremiah Potter, 
J. R. Stott, Horace H. Lowe, Helen Spencer, Christian Schmidt, 
Sarah A. Laythe, G. A. Heighway, Arthur W. Woods et als.^ Bige- 
low Carpet Company, Clinton Worsted Company, Cornelius J. Mack 
et dls.y Arthur J. Bigelow, Hervey A. Gilmore et als,, Levi A. 
Bathrick heirs, Elijah Bemis, Charles E. Nichols, Nellie E. Burke, 
Catherine McGuinness, Edward Garrity et aZ., John A. Frye, J. M. 
Sears, city of Maiden, balance, city of Medford, city of Melrose, 
town of Boylston, town of Southborough, town of West Boylston, 
James B. Marsh, Henry Jackson, Helen C. Harlow, Antoine Snow, 
Sarah E. Kirby, John McQuillan, Louis Langway, Emory A. Bacon, 
George H. Holmes, Edward A. Cowee, Almira F. Rice, Frances A. 
Wilder, Frances A. Wilder and Candace Chace, Abigail Valley, 
Joseph Toombs, Mary F. H. Cutting, Cyrus Colt, Ellen S. Warren, 
heirs of Hanson Chase, Boston & Maine Railroad, American Tele- 
phone and Telegraph Company, Margaret Lane, John N. Flagg, 
heirs of Stephen Holt, George L. Hyde, Edward A. Harper, Thomas 
Mackesy, Delina Mallett, Independent Order of Odd Fellows, John 
F. O'Brien, David P. Waite. 

Of the above-named claims, those of the heirs of Thomas Pren- 
dergast, Lawrence Downey, Eben S. and W. A. Fuller, Ashley 
Wood et als.^ and heirs of James H. Moulton, are barred by the 
limitation in the statute, they having failed to bring suit within the 
limit of two years. 



VI. ADDITIONAL METROPOLITAN WATER LOAN. 

The necessities for proceeding at once upon the building of the 
new Weston Aqueduct and for pajdng the amount determined to be 
due to the city of Boston on account of the taking of its works of 
water supply will require an additional Metropolitan Water Loan, in 



76 METROPOLITAN WATER BOARD. [Jan. 

order to provide for the additional expenditures which will be called 
for. 

The State Board of Health, in its report to the Legislature in the 
year 1895, recommending a scheme for Metropolitan Water Works, 
estimated that the cost of the works recommended would amount to 
$19,045,800. The Metropolitan Water Act, as passed, however, 
required the Board not only to carry out the scheme as recommended 
by the State Board of Health, but also required the Board to assume 
and complete the construction of the Sudbury Reservoir, which had 
been begun by the city of Boston, and to take the main works of 
water supply of that city and of the cities of Maiden, Medford and 
Melrose at Spot Pond. No further estimate was presented as to the 
additional amount which would thus be required, either for the Sud- 
bury Reservoir, or for the main works of water supply of the city 
of Boston, or the works at Spot Pond; but the Legislature author- 
ized the issue of bonds for the payment of the operations of the 
Board, from time to time as might be required, to an amount not 
exceeding a lump sum of $27,000,000. 

The Board has gone on, and has not only proceeded to construct 
the works embraced in the original scheme, but has finished the 
Sudbury Reservoir and taken the other works, as required, from the 
city of Boston and from the cities of Maiden, Medford and Melrose. 
It believes that the works which are embraced in the original scheme 
will be completed within the sum of $19,045,800, estimated by the 
State Board of Health, as it has thus far kept within the original 
estimates. The Board has in addition expended for reimbursement 
to the city of Boston and for completion of the Sudbury Reservoir 
$2,920,109.46. It has paid on account to the city of Boston for 
the works taken on January 1, 1898, the sum of $5,000,000. The 
payments and requirements for carrying out the original scheme, 
and the payments made for the Sudbury Reservoir, and on account 
to the city of Boston, will thus absorb substantially all of the 
$27,000,000 ah'eady appropriated. 

It has become necessary, as has been shown, to begin at once the 
construction of an additional aqueduct, to convey the water from the 
Sudbury River to the Metropolitan District. The State Board of 
Health declared in the year 1895 that an aqueduct would thus be re- 
quired within a period of ten years from that date, and estimated 
the cost at $4,982,000; but, though such an aqueduct was involved 
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in the ultimate completion of the works, no appropriation was rec- 
ommended at the time by the State Board of Health or was made in 
the Act for this purpose. 

The sum of $7,531,000, together with interest from November 1, 
1900, is determined by the court as the amount to be paid in settle- 
ment to the city of Boston. 

The sums to be paid to the cities of Maiden, Medford and Mel- 
rose, on account of the taking of Spot Pond and the adjoining lands, 
were, like the sum to be paid to the city of Boston for its water 
works, not included in the original estimates of the State Board of 
Health. The amount necessary to be paid these cities has not yet 
been determined. 

A deficiency somewhat exceeding $200,000 has already arisen, by 
reason, as hereafter explained, of the present annual assessments 
being inadequate to meet the current annual charges. 

It will, therefore, be necessary for these purposes to provide for 
an additional Metropolitan Water Loan of about $13,000,000. 

A further considerable sum, in addition, will be required unless 
a change is made in the present provisions of the Metropolitan 
Water Act. The Act provided that the assessments imposed upon 
the cities and towns in the District, in order to meet the cost of 
maintenance, interest on the loan and the requirements of the sink- 
ing fund, should not begin until the year 1898, and that $300,000 
should be assessed for that year, to which $42,500 was added on ac- 
count of the preliminary expenditures of the State Board of Health. 
An increase of $200,000 is made in each successive year until the 
total assessments are sufficient to meet the total requirements. The 
earlier assessments are inadequate to meet the annual requirements, 
so that the deficiency arising in the first eight or ten years will have 
to be made up by increasing the ultimate total indebtedness or loan. 
Under the Act, as it stands, the total of the assessments for the 
District for the year 1901 will be $900,000. On the other hand, the 
sum necessary to meet all the year's requirements will, as estimated, 
amount to $1,534,800. To meet these successive deficiencies, it is 
estimated that the amount of the loan ultimately necessary will 
have to be further increased by at least $4,000,000. 

The Board believes that it would be much wiser for the District 
to obtain legislation by which the amount of the annual assessments 
upon the cities and towns shall be made sufficient to meet the annual 
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requirements for maintenance, interest and the sinking fund, and 
thus avoid deficiencies which will have to be provided for by an 
increased loan. 

The necessity of providing for an additional loan of $13,000,000 or 
$17,000,000, as the case may be, does not arise because the carrying 
out of the work exceeds the original estimates, or because the cost 
of the, work is to be greater than was originally anticipated. The 
building of the Weston Aqueduct was a part of the original scheme 
which the Board was directed to carry out, but no provision for its 
construction was made in the amount of loan at first authorized, 
such provision being left to be made when the building of the aque- 
duct should become necessary. The Board was required to take the 
works of water supply of the city of Boston, but no estimate of 
the amount necessary to be paid for them was attempted, and this 
amount has now been fixed under proceedings in court. The Met- 
ropolitan Water Act failed to make annual assessments upon the 
cities and towns in the District adequate to meet the current ex- 
penditures required, and so an ultimate deficiency must result unless 
the Act is amended. 

Whatever may be the total amount of indebtedness incurred for 
the construction of the Metropolitan Water Works, that amount is 
to be borne, not by the Commonwealth, but by the Metropolitan 
Water District, and, as it would seem from the results already ob- 
tained, the annual burdens laid upon the water takers in the Districts 
will not be increased, but, on the other hand, will be materially 
lessened by the building and operation of the Metropolitan Water 
Works. 

VII. WORK ACCOMPLISHED AND FOR THE FUTURE. 

Since its organization in the year 1895, the Metropolitan Water 
Board has taken, as a new source of water supply, the waters of the 
South Branch of the Nashua River, and, by the building of the Wa- 
chusett Aqueduct, the completion of the Sudbury Reservoir and the 
taking of the works of water supply of the city of Boston, has con- 
nected this new supply with the Metropolitan Water District ; the 
capacity of the water works of the District, exclusive of supplies 
of inferior quality, which have been discontinued, has been increased 
from 48,000,000 gallons per day to 110,000,000 gallons per day. 
The capacity of the storage reservoirs has been increased from 
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8,605,000,000 gallons to 15,858,500,000 gallons. The distributin 
reservoirs, which not only equalize the flow ftom aqueducts and 
pumps, but also contain, close at hand, a very considerable supply 
for use in cases of emergency or accident, have been increased from 
a capacity of 393,000,000 gallons, or, including Spot Pond, which 
was available to only three of the smaller places, from 1,150,000,000 
gallons, to a capacity of 2,178,680,000 gallons ; the pumping capaci- 
ties of the District have been increased from 97,000,000 gallons per 
day to 204,000,000 gallons per day ; the water is delivered with 
an increased pressure in nearly all parts of the District, and an en- 
tirely new system of distribution has been constructed for the deliv- 
ery of the water to the various cities and towns of the District, 
involving the laying of about seventy miles of main pipes. 

By the introduction of the better water from the Nashua River 
and the increase of storage capacity, so that the water can stand 
longer for sedimentation and bleaching, the discontinuing of polluted 
sources, the drainage of swamps, the building of filter-beds and the 
suppression of many minor sources of pollution, the quality of the 
wat^r afforded has been greatly improved. 

The sum of $10,403,682.06 has been expended in the construction 
of new works, the sum of $3,521,576.76 has been paid in settlement 
for real estate taken and acquired, the sum of $113,528.58 has been 
paid in settlement of damages to real estate not taken and to busi- 
ness interests, the sum of $898,157.25 has been paid on account of 
the diversion of wat^r, and the sum of $5,090,472.19 has been paid 
toward the purchase of existing water works. The total sum already 
expended by the Board, exclusive of maintenance, amounts to 
$20,027,416.84. 

According to the estimates originally made by the State Board of 
Health, which it is believed will not be exceeded, the cost of carrying 
out to completion the scheme recommended by that Board, including 
the construction of the Weston Aqueduct, wiQ be $24,027,800; 
the total cost of constructing the Metropolitan Water Works in 
accordance with the terms of the Metropolitan Water Act, includ- 
ing the sums paid and to be paid the city of Boston, will amount 
to about $40,000,000. 

The entire amount required for the construction of the Metro- 
politan Water Works will be paid by the Metropolitan Water Dis- 
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trict. There is no probability, however, that the financial burdens 
of the varioas cities and towns will be increased, but, on the other 
hand, it is believed that the assessments required will be less than 
would have been called for if each city and town had continued to 
depend upon the existing water works with the enlargements which 
would have been required from time to time. The benefits of com- 
bined action, both in construction and maintenance, have already 
been felt, but will be more appreciable in the future. 

The old Sudbury basins or reservoirs, built by the city of Boston, 
cost, upon the average, $616 per million gallons capacity ; the new 
Sudbury Reservoir cost $403 per million gallons capacity; the 
Wachusett Reservoir will, as is estimated, cost $144 per million 
gallons capacity. 

The Cochituate Aqueduct cost $4,921 per million gallons capacity 
per mile ; the Sudbury Aqueduct cost $2,069 per million gallons 
capacity per mile ; the Wachusett Aqueduct cost $494 per million 
gallons capacity per mile. The expenditures for the smaller works 
of the various cities and towns far exceeded in proportion the cost 
of the larger works of the city of Boston. 

In the year 1897, before the operation of the water works by the 
Board, there were seventeen pumping stations in the District, two 
of them being the large pumping stations of the city of Boston. 
Now all of the water, except a very small quantity supplied by the 
West Roxbury and Arlington pumping stations, is pumped at the 
two large pumping stations at Chestnut Hill and at the pumping 
station at Spot Pond. The average cost of pumping per million 
gallons in the year 1897 was $9.94. The average cost of pumping 
per million gallons by the Metropolitan Works in the year 1900 was 
$3.34. 

Since the supply of water has been furnished by the Metropolitan 
Water Works no municipality has been obliged to increase its water 
rates, but, on the other hand, in some the rates have been reduced, 
and in others the surpluses from water revenue have been applied to 
the payment of the extension of works or to other public uses, or 
charges for water supplied for public purposes have been abolished. 
All the statistics so far obtained by the Board indicate that water 
rates, instead of being increased, may in the future rather be re- 
duced in the Metropolitan District. 
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The building of the Wachusett Dam, which is but just begun, and 
of the Wachusett Reservoir, which is about one-third completed, and 
the construction of the Weston Aqueduct, in order to bring the 
increased supply to the Metropolitan District, are the larger works 
which are to be prosecuted in the future. Additional sections of 
main pipe lines must be laid; systems of sewers and of swamp 
drainage, and other works for the prevention of pollution, must be 
carried out ; and some additional works will be required, as addi- 
tional cities and towns are admitted into the District. 

The completion of these works will, as is estimated, require the 
expenditure of about $12,125,000, and will occupy a probable 
further term of four or five years. 

In return for the expenditure of these large sums, the Metropol- 
itan Water District will have sources of supply of an estimated 
capacity for supplying 173,000,000 gallons of water per day, or, 
at the present rate of consumption per capita, a population of about 
1,500,000; storage reservoirs with a capacity of holding nearly 
80,000,000,000 gallons ; aqueducts capable of carrying for the pres- 
ent supply and for the future additions 420,000,000 gallons per day ; 
reservoirs at different points in the District holding for immediate 
use and security 2,200,000,000 gallons; and pumping facilities, 
pipe line connections and other means for supplying the larger 
water supply to every portion of the Metropolitan Water District. 

In order that the larger supply shall be adequate for a consider- 
able period of years, and resort to the further sources of supply 
contemplated for the future shall be deferred, and that there may 
be an increased lessening of the burdens of the water takers, the 
various portions of the District should unite in all proper and rea- 
sonable measures for the prevention of the excessive use and waste 
of water. 

The report of the Chief Engineer is herewith submitted. 

Respectfully submitted, 

HENRY H. SPRAGUE. 

WILMOT R. EVANS. 

HENRY P. WALCOTT. 
Boston, Jannaiy 1, 1901. 
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BEPORT OF THE CHIEF ENGINEER. 



To the Metropolitan Water Board. 

Gentlemen : — The following is a report of the operations of the 
engineering department for the year ending December 31, 1900. 

Organization. 

The general organization of the Engineering Department remains 
the same as last year, except that a new department was established 
September 24 for the construction of the Weston Aquedact, with 
Horace Ropes as department engineer. 

The list of engineers reporting directly to the chief engineer is as 
follows : — 

Dexter Brackett, . . Engineer^ Distribution Department, 

Drsmokd FrrzGERALD, . Engineer^ Sudbury Department. 

Thomas F. Richardson, . Engineer, Dam and Aqueduct Department. 

Hiram A. Miller, . Engineer, Beservoir Department. 

Horace Ropes, . . . Engineer, Weston Aqueduct Department. 

Alfred D. Flinn, • . Principal. Office Assistant. 

John N. Ferguson, • Office Assistant. 

Joseph P. Davis, A. Fteley and Hiram F. Mills have continued 
to act as consulting engineers. 

Will J. Sando resigned the position of superintendent of pump- 
ing stations on August 31, in order to accept a position as manager 
of the water works department of the International Steam Pump 
Company. 

At the beginning of the year the engineering force, including 
both those engaged upon the construction and maintenance of the 
works, numbered 183, and gradually diminished until March 10, 
when it numbered 171, then increased with the increasing amount 
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of work until June 30, when it reached a maximum of 193, and at 
the end of the year had decreased to 159. 

In addition to the engineering force, which included the engineers 
engaged upon the inspection of the work, other inspectors have 
been employed upon earthwork, masonry, machinery and pipe lay- 
ing. The maximum number so employed at any one time during 
the year was 8. 

Gangs of men under the inmiediate direction of foremen, and 
under the general direction of the engineers, have been employed 
to drive sheet piling at the north dike of the Wachusett Reservoir, 
upon excavations and preliminary work at the Wachusett Dam, to 
dig drainage ditches in swamps, to make changes in and additions 
to the Marlborough Brook filter-beds, to lay pipes in the Metro- 
politan Water District, and to do other minor work. There has 
also been a maintenance force, averaging 145, employed at the 
pumping stations and in connection with the maintenance of reser- 
voirs, aqueducts, pipe lines and other works. 

Force employed on Works. 

The largest force employed upon the works at any one time during 
the year was in the latter part of June, as follows : — 





Men. 


Hones. 


Contractors^ force : — 








Reservoir Department, 


1,379 




281 


Distribution Department, 


527 


1,906 


151 
432 


Day-labor force, construction, .... 




230 


14 


Engineering force, including engineer inspectors 
and those engaged upon maintenance. 




193 


- 


Inspectors not engineers, 




7 


- 


Maintenance force, not including civil engineers. 




141 








2,477 


446 
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CONSTRUCTION. 

Contracts. 

A detailed statement of the contracts made and pending during 
the year is given in Appendix No. 1. The following statement gives 
a summary of all the formal contracts charged to construction from 
the beginning of the work to the end of 1900 : — 



POBTIOir OF WOBK. 



Number of 
Contracts. 



Approximate 
Amount. 



Wachnsett Reservoir, 

Wachusett Aqueduct and Clinton sewerage, . 

Wachusett Dam, 

dudbury Reservoir, contracts assumed from the city of 

Boston (uncompleted portions), 

Sndbary Department, reservoir, filter-beds and pipe 

lines, contracts made by Metropolitan Water Board, . 
Distribution Department, including pipes purchased for 

other departments, 



Totals, 



23 

20 

2 

11 

20 

180 



206 



(1,869,973 26 
1,516,259 67 
1,622,755 00 

583,220 54 

895,850 72 

3,538,693 05 



110,026,752 24 



Number of contracts made and assumed in 1896, 56 

Number of contracts made in 1897, . 53 

Number of contracts made in 1898, 40 

Number of contracts made in 1899, . . . . * 44 

Number of contracts made in 1900, 13 



206 



Amount of contracts made and assumed in 1896, including only 
the uncompleted portions of contracts assumed from the city of 
Boston, 

Amount of contracts made in 1897 (approximate), . 

Amount of contracts made in 1898 (approximate), . 

Amount of contracts made in 1899 (approximate), . 

Amount of contracts made in 1900 (approximate),. 



13,893,934 31 

1,257,676 02 

729,253 03 

2,397,230 39 

1,748,658 49 

(10,026,752 24 



^ 
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Number of contracts completed in 1896, 18 

Number of contracts completed in 1897, 57 

Number of contracts completed in 1898, 57 

Number of contracts completed in 1899, 37 

Number of contracts completed in 1900, 30 

Number of contracts uncompleted December 31, 1900, 13 

306 

Amount of contracts completed in 1896, (651,449 77 

Amount of contracts completed in 1897, 3,013,206 37 

Amount of contracts completed in 1898, 1,435,228 08 

Amount of contracts completed in 1899, 983,218 37 

Amount of contracts completed in 1900, 779,889 08 

16362,991 67 
Amount of contracts uncompleted December 31, 1900 (approxi- 
mate), 3,675,760 57 

110,538,752 24 
Deduct for work done on 11 Sudbury Reservoir contracts by city 

of Boston, 512,000 00 

(10,026,752 24 

Value of work done by contract to December 31, 1896, . . . (2,061,910 38 

Value of work done by contract from January 1, 1897, to Decem- 
ber 31, 1897, 2,647.063 53 

Value of work done by contract from January 1, 1898, to Decem- 
ber 31, 1898, 703,141 71 

Value of work done by contract from January 1, 1899, to Decem- 
ber 31, 1899, 1,206,791 73 

Value of work done by contract from January 1, 1900, to Decem- 
ber 31, 1900 927,034 80 

(7,545,942 14 
Value of work remaining to be done on uncompleted contracts 

December 31, 1900 (approximate), . . . . . . 2,480,810 10 

(10,026,752 24 

In the case of all contracts completed up to the present time final 
settlements have been made without any legal controversy. 
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BESEBVOIB DEFABTMENT. 

Hiram A. Milleb, Department Engineer, 
The organization of the engineering staff has been somewhat 
modified during the year, and the force has been increased. Alex- 
ander E. Kastl, division engineer, has continued in charge of the 
work at the North Dike, including that being prosecuted by day 
labor as well as the contract work. Charles E. Wells, division 
engineer, has continued in charge of the inspection of the removal 
of soil from the Wachusett Reservoir and the supervision of the 
contractors engaged in that work. On account of the large increase 
in the work of removal of soil, Charles A. Bowman, division en- 
gineer, has been relieved of charge of road construction, and his 
time has been mainly confined to his duties in charge of the force 
reports, measurements, estimates and other engineering work con- 
nected with the removal of soil, other than the inspection and the 
supervision of the contractors, and of the final records of the de- 
partment. For a large portion of the year assistant engineers 
Harry J. Morrison and Moses J. Look have reported directly to 
the department engineer. They have been in charge of road con- 
struction, preliminary investigations and miscellaneous engineering 
work. 

The total engineering force in this department has varied from 56 
to 86. In addition to this force, a portion of the drafting work has 
been done by employes of the Dam and Aqueduct Department, 
increasing the total force employed by an average of 1. 

The main office of this department has been continued in the 
building constructed by the Board for an engineers' office at the 
corner of Walnut and Prospect streets, in Clinton. The branch 
office on Boylston Street, in Clinton, was discontinued January 1. 
The other three branch offices, one near the North Dike, in Clinton, 
one at Sawyer's Mills, in Boylston, and the other at West Boylston, 
have been continued throughout the year. 

North Dike. 

Work upon the North Dike has been in progress during the year 
under the following contractors : — 
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Moulton & O^Mahoney, 

Cenedella Brothers, . 

Nawn & Brock, 

Long & Little, . 

Martia Murphy, 

Newell & Snowling Construction Company, 



Contract 150. 
Contract 160. 
Contract 166. 
Contract 183. 
Contract 186. 
Contract 197. 



The work done by each will be described more fully under the 
head of contracts. The total amount of work done during the year, 
and in previous years, with the total amount to date, is given in the 
following table : — 



To December 
81, 1899. 



For the Tear 
1900. 



Total to 

December 

81, 1900. 



Soil and earth excavated from naain cut-off 
(cubic yards), 

Soil and earth excavated from secondary cut- 
off (cubic yards), 

Sheet piling driven (linear feet), 

Surface of rock uncovered and treated at bot- 
tom of main cut-off (square feet). 

Soil from reservoir deposited in cut-off trenches 
and in the dike (cubic yards) , . . . 

Earth and gravel taken from the borrow pits 
and deposited in the dike (cubic yards). 

Earth excavation for the construction of a small 
dike in Coachlace Pond (cubic yards), . 

Drain pipe laid at toe of westerly portion of 
dike (linear feet), 



468,799 

42,033 
3,798 

63,700 

437,800 

24,220 

19,172 

7,083 



31,057 

1,447 

13,550 

1,672,555 

18,505 



499,856 

42,033 
5,245 

77,250 

2,110,355 

42,725 

19,172 

7,083 



The present condition of the dike relative to its completion is as 
follows : The excavation of the main cut-off trench, which has a 
width of 30 feet on the bottom, a maximum depth of 60 feet, and 
which extends longitudinally under the highest part of the dike for 
a total distance of 9,556 feet, has been completed. The sheet pil- 
ing, which is driven in the bottom of the trench for a total length 
of 5,245 feet, has also been completed. The filling of the main 
cut-off trench with soil is far advanced, so that there will be but 
little more earth to excavate on account of the caving of the sides 
of the trench. The secondary cut-off trench and its filling with soil 
have been completed. 

Of the soil filling, which is the largest feature of the dike, 2,110,- 
354 cubic yards have been deposited, which is 38 per cent, of the 
amount required as at present estimated. 
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The embankment of sand and gravel on the water side of the 
dike is far advanced toward completion. The heavy stone facing 
of the embankment, to protect it against waves, has not yet been 
begun. The total length of the dike on the water side at fiill-reser- 
voir level is 10,498 feet. 

The contract work on the northerly slope of the easterly portion 
of the North Dike, from the toe up to elevation 355, has been com- 
pleted by the contractor and accepted from him under the terms of 
the contract. 

In addition to the contract work, the following work has been 
done at the North Dike by a day-labor force : — 

The sheet piling work (described in detail on pages 81 and 82 of 
the last annual report) was continued. The greatest number of 
6-inch sheeting piles driven in any one day was 28. These piles 
were 20^4 inches wide, 15 of them being 46 feet and 13 45^^ feet 
long. The tops of the piles when driven were 5 feet above the 
bottom of the cut-off. On the easterly portion of the dike, 6-inch 
sheeting has been driven for 154 linear feet and 4-inch sheeting for 
4 linear feet, making a total of 158 linear feet; on the westerly 
portion, 6-inch sheeting has been driven for 454 linear feet and 
4-inch for 835 linear feet, making a total of 1,289 linear feet; the 
total for both portions, 1,447 linear feet. This, added to 3,798 
linear feet (amount driven in 1899), makes the total length of com- 
pleted sheeting 5,245 feet. The work was completed on May 29. 

Where the trench was excavated to the rock, the surface of the 
rock was carefully washed off with a hose, using water under a con- 
siderable pressure ; all seams were carefully cleaned out, and, if 
small, filled with Portland cement mortar, or, if large, with bricks 
laid in the mortar. Brick cut-off walls were built where needed, 
and the entire rock surface covered with two coats of grout, put on 
with whitewash brushes. At the westerly portion of the North 
Dike 13,550 square feet were treated in this way, which, added to 
the 63,700 feet previously treated, makes a total of 77,250 square 
feet. 

During June a sluiceway was constructed across the small dike, 
in order to prevent any surface water from the main dike from over- 
flowing the small one. 

During the early part of the year some of the earth deposited 
within the cross-section of the dike was consolidated by saturating 
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it with water pumped from Coachlace Pond and from the main cut- 
off excavation on the west side of Coachlace Pond. During the 
latter part of the year the soil from the reservoir deposited in the 
large embankment in Coachlace Pond has been consolidated by sat- 
uration with water obtained by a connection with the Clinton Water 
Works. 

The maximum day-labor force employed at the North Dike was 
70 men and 7 horses, for the week ending January 6, 1900. 

Cross-sections have been made of the entire dike where soil has 
been deposited, and an estimate made of its volume in embankment, 
for the purpose of determining the amount of shrinkage by com- 
paring this volume with that obtained by measuring the soil in 
excavation. 

Relocation and Construction of Roads. 

Considerable progress has been made on the construction of 
roads around the reservoir, to take the place of those discon- 
tinued and to be discontinued, between Clinton and West Boyls- 
ton, and also between Boylston Centre and West Boylston. Some 
progress has also been made upon plans for the relocation of the 
roads in West Boylston between the villages of West Boylston and 
Oakdale. 

2few Road from West Boylston to Boylston^ called the Shrewsbury 

Road. 

The location and character of this road were determined by a 
decree of the Massachusetts Highway Commission, dated May 6, 
1899. The work was completed, and was approved by them October 
18, 1900. 

At the commencement of the year the work of constructing this 
road to subgrade, from the junction of Temple and Pierce streets in 
West Boylston to the road in Boylston leading from Boylston Centre 
to Shrewsbury, a distance of 15,050 feet, was about two-thirds com- 
pleted. During the year this work has been completed. 

New contracts have also been made and completed for regrading 
Temple Street between Worcester and Pierce streets, an additional 
distance of 5,099 feet, and the entire road-bed for the whole distance 
of 20,149 feet has been surfaced with broken stone 15 feet wide and 
6 inches thick. 
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The contractors on this work have been : — 



Busch Brothers, 
Thomas H. Gill, 
T. Stuart & Son, 
Fred E.Ellis, . 



Contract 176- 

Contract 187. 

Contract 189. 

Contracts 190 and 191. 



A description of the operations of each contractor is given under 
the head of contracts. 

The principal items of work done by these contractors during the 
year have been : — 



Earth excavation (cubic yards). 

Rock excavation (cubic yards), .... 

Slope paving (cubic yards), .... 

Masonry (cubic yards), 

Sewer and cast-iron pipe culverts (linear feet). 
Sewer pipe side drains (linear feet), . 
Shaping surface of road-bed (linear feet). 
Broken stone in place (tons, 2,000 pounds), 



19,600 

1,301 

4,373 

304 

478 

1,358 

20,149 

12,698 



Of the earth excavation, 4,789 cubic yards represent soil from 
the reservoir, and 300 cubic yards of gravel were used to cover a 
muck hole. There was also $3,567 worth of extra work performed 
by the contractors, mainly in riprapping brook channels and repair- 
ing a culvert, one end of which has been undermined by the floods. 

Embraced in the above summaries, also, is the rebuilding of a- 
culvert washed out on the Worcester Road, in Boylston, a short 
distance toward Worcester, from where this road is crossed by the 
Shrewsbury Road. 

The above quantities, added to the work performed during the 
previous year, make the total quantities of contract work upon the 
Shrewsburj'- Road, as follows : — 

Earth excavation (cubic yards), 109,440 

Rock excavation (cubic yards), 3,193 

Slope paving (cubic yards), 4,863 

Masonry (cubic yards), 836- 

Sewer and cast-iron pipe culverts (linear feet), .... 751 

Sewer pipe side drains (linear feet), 1,368 

Shaping surface of road-bed (linear feet), 20,149- 

Broken stone in place (tons, 2,000 pounds), .... 12,69S 
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Of the earth excavation, 43,755 cubic yards represent soil from 
the reservoir and 300 cubic yards earth used to cover a muck hole. 
The total cost of the contract work in connection with this road was 
$77,003.73. 

In addition to the above, 160 cubic yards of slope paving and 11,- 
794 feet of guard fence, consisting of two spruce rails fastened to 
chestnut posts, have been built by a day force, making, with the 
1,500 feet of similar guard fence constructed the previous year, a 
total of 13,294 feet. The day force also seeded the embankment 
slopes, cut the grass, and maintained the road from the time it was 
completed by the contractors until its construction was approved by 
the Massachusetts Highway Commission. 

New Road from Olinton to Lancaster Street^ West Boylston, 

Two hundred and ninety-five linear feet of sewer pipe drains and 
one catch-basin were constructed at South Main Street in Clinton. 
That portion of the road between the South Meadow Boad and Lan- 
caster Street was maintained from the beginning of the year until 
the construction was approved by the county commissioners, on 
June 19, 1900. 

Improvement of Lancaster Street, West Boylston. 

A day force constructed an iron pipe culvert 60 feet long, with 
masonry head walls containing 5 cubic yards, and 177 square yards 
of cobble-stone gutters. This force also maintained the road until 
the construction was approved by the county commissioners, on 
June 19, 1900. 

Temporary Bridge at West Boylston. 

A day force built a temporary bridge on piles, with masonry abut- 
ments, over the Nashua River at Prospect Street in West Boylston, 
to take the place of the stone arch bridge which was destroyed by 
the flood of February. This bridge is 18 feet wide and 99 feet 
long. Six hundred cubic yards of stone, the wreckage of the old 
arched bridge, were removed from the bed of the river. There 
were 24,000 feet B.M. of spruce and hard pine lumber used in its 
construction, and 80 cubic yards of dry masonry laid in the abut- 
ments. 
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Enoineebino and Miscellaneous Wokk connected with Roads. 

Topographical surveys have been made of 123 acres. Plans show- 
ing the location of a new road on the northeast side of the reser- 
voir from Lancaster Street to Pleasant Street in West Boylston, a 
distance of 6,346 feet, have been prepared, together with an estimate 
of the quantities required for the construction of this road. 

In connection with the surveys and investigations for the proposed 
new highway crossing of the Wachusett Reservoir, between West 
and South Boylston, 89 test pits, averaging 6 feet in depth, have 
been dug to the rock surface, and a contour plan of the rock surface 
has been prepared. The new highway in the village of Oakdale 
cannot be definitely located until the relocation of the Central Mas- 
sachusetts Railroad has been determined. 

In addition to the engineering work connected with the construc- 
tion of new roads, 4% miles of trial lines for new roads have been 
run and profiles of 5^4 niiles have been made. 

Record plans, on white paper, of all the roads which have been 
constructed (7 plans in all), have been made and filed with the 
various towns in which the roads have been constructed. A tracing 
of the Shrewsbury Road has also been filed with the county com- 
missioners. Two plans for the discontinuance of roads have been 
made. 

When Boylston Street was constructed, in 1898, a temporary 
culvert was built across River Street, to serve until the embankment 
should be thoroughly consolidated. During the present year this 
temporary culvert was replaced by a permanent 12-inch pipe culvert, 
by a day-labor force. This force has also set 43 stone monuments on 
the road locations, and has maintained lanterns at the ends of all dis- 
continued roads for a period of six months after their discontinuance. 
Frequent repairs have been made by Nawn & Brock, as extra work 
under Contract 166, on roads leading from South Clinton and from 
Sawyer's Mills to Boylston Centre, such repairs being required on 
account of the operations connected with the stripping of soil from 
the reservoir. The maximum day-labor force employed in connec- 
tion with the relocation of roads was 55 men and 15 horses for the 
week ending May 5, 1900. 
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Kemoval of Soil. 

Only one small contract has been made for the removal of soil 
during the year. The engineering and other work preliminary to 
letting additional contracts has, however, been continued. For the 
guidance of the inspectors, the organic matter in 702 samples of soil 
has been determined, as well as the rate of filtration through 39 
samples. 

The total amount of soil removed and to be removed from the 
Wachusett Reservoir is at present estimated to be some 6,600,000 
cubic yards from approximately 4,200 acres ; of this the total amount 
removed in previous years, not including that removed from the 
pond of the Lancaster Mills, which was temporarily deposited along 
the margins of the mill pond above the site of the main dam and left 
to be removed to some other location, was 600,377 cubic yards, 
removed from 458 acres. In 1900, 1,678,346 cubic yards were 
removed from 900 acres; this, added to the amount riemoved in 
previous years, makes a total at the end of 1900 of 2,278,723 cubic 
yards, or 34 per cent, of the estimated total, removed from 1,358 
acres. Of the soil remaining, about one-half is provided for under 
existing contracts. On an accompanying plan of the reservoir the 
completed portions are shaded. 

Of the soil removed to the end of the year 1900, 168,369 cubic 
yards were used for road embankments and for filling shallow flowage, 
and 2,110,354 cubic yards have been used in the North Dike. There 
have been 9,008 cubic yards of earth used during the year to cover 
deep muck to the depth of about 1 foot. 

The soil used in constructing roads and that taken from the por- 
tion of the reservoir near the dike has been loaded into dump carts 
and hauled directly to the work. The remainder, and by far the 
larger part, has been loaded directly into cars, or first loaded into 
carts and then dumped into cars at the dumping platforms. A very 
large part of the soil loaded into cars has been hauled directly to the 
dike by locomotives over the main line of double 3-foot gage track 
which passes near the South Clinton station. A large portion, how- 
ever, has been hauled by locomotives to the foot of two inclines, and 
there hauled by stationary engines to the top of a bluff*, to be again 
hauled by locomotives at the higher level to the dike. One of these 
inclines was situated a short distance east of the main line of rail- 
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way, and the other on the northerly side of the river, about midway 
between the South Clinton station and Sawyer's Mills. 

The plant employed in this work, exclusive of horses and carts, 
has been : — 

21.5 miles of 3-foot gage track. 

25 locomotives, 8 to 16 tons. 
725 cars, 1} to 3i cubic yards capacity. 
2 50- horse -power hoisting engines. 

Soil has been removed during the year by the following con- 
tractors : — 

Moulton & O^Mahoney, Contract 150. 

Cenedella Brothers, Contract 160. 

Nawn & Brock, Contract 166. 

Busch Brothers, Contract 176. 

Long & Little, Contract 183. 

Martin Marphy, Contract 186. 

Newell & Snowling Construction Company, . . . Contract 197. 

Their operations are described more particularly under the head 
of contracts. 

A day-labor force, under the direction of the engineering staff, 
removed 4,700 cubic yards of muck from 1.67 acres around the edges 
of Carville's Pond, leaving the central portion, where the muck is deep, 
to be covered with gravel. This work was commenced January 29, 
1900, and completed June 26. The maximum force employed was 
24 men and 8 horses, for the week ending June 16, 1900. 

Contracts, Wachusett Reservoir. 

Contract 150^ Moulton <& QMahoney. 

Excavating Soil from Section 4 of (he Wachusett Reservoir^ and excavating and 
refilling at the Easterly Portion of the North Dike^ Clinton. 

On April 10, 1899, a contract was made with Moulton & O'Ma- 
honey for removing the soil from some 270 acres of the reservoir, 
near the easterly portion of the North Dike, known as Section 4, 
and rolling it in 6-inch layers in the main cut-off at the easterly 
portion of the North Dike, and also in the secondary cut-off, which 
their contract required tiiem to make ; the material from the second- 
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ary cut-off to be used so far as practicable in the secondary embank- 
ment and in the road embankment near South Main Street on the 
new road from Clinton to Lancaster Street in West Boylston. 

By far the larger part of the soil taken from this section has been 
removed in dump carts ; but on that part of the section west of 
Sandy Pond and south of the former public road leading from 
Clinton to West Boylston, a portion of the soil was removed by a 
force loading directly into cars that were hauled by locomotives to 
the dike ; and on the extreme southeasterly portion of the section 
some of the soil which was loaded into carts was hauled to a dump- 
ing platform, constructed for use on Section 6, where it was dumped 
into cars and hauled to the dike with soil from that section. 

During the year the contractor has cleared and grubbed on the 
site of the reservoir 125 acres, and has removed 140,910 cubic yards 
of soil. This, with the 125 acres cleared and grubbed and the 
196,300 cubic yards of soil removed during the previous year, 
makes a total of 250 acres of clearing and grubbing and 337,210 
cubic yards of soil removed. During the year 6,251 cubic yards of 
earth were used in covering the muck at the bottom of a kettle-hole 
west of Sandy Pond. At the North Dike 11,240 cubic yards of 
earth have been removed; this, added to the 113,900 cubic yards 
removed during the previous year, makes a total at the completion 
of the contract of 125,140 cubic yards of earth excavation. There 
were also 3,821 cubic yards of soil excavated at the North Dike 
during the previous year, and in the same year a 30-inch brick 
barrel culvert was constructed beneath the road embankment. 

The maximum force employed in 1900 was 197 men and 80 horses, 
for the week ending November 24. 

The contract was completed on December 18, 1900, and included 
the following items : — 

Clearing and grabbing (acres), 255.77 

Soil excavation (cubic yards), ...... 341,031 

Earth excavation (cubic yards), 131,391 

Masonry (cubic yards), 66.02 

Dry paving (cubic yards), 21.33 

The amount of the contract was $157,130 37 

The excess of the earth excavation over that called for by the 
preliminary estimate is mainly due to the addition to this contract 
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of the unfinished portion (74,088 cubic yards) of the excavation for 
the main cut-off at the easterly portion of the dike, which was com- 
menced under another contractor, who was unable to complete the 
work. 

Contract 160^ CenedeUa Brothers, 

Excavating Soil from Part of Section 5 of the WachuseU Reservoir^ and excavating 
and refilling at the Westerly Portion of the North Dike, Clinton and Sterling. 

This contract was made on June 1, 1899, and called for the exca- 
vation of the main cut-off trench at the westerly portion of the North 
Dike, the excavation of soil from the larger part of Section 5 situ- 
ated in front of this portion of the dike, the construction of so much 
of the new road from Clinton to Lancaster Street in West Boylston 
as is situated behind this portion of the dike, and the construction 
of a drain at the northerly toe of the dike for the purpose of taking 
care of the surface water which falls between the dike and the road. 
The material excavated from the cut-off trench was used in con- 
structing parts of the main embankment and the road embankments, 
and the remainder was deposited south of the northerly toe of the 
dike. The soil excavated, where suitable for the purpose, was de- 
posited and rolled in 6-inch layers in the main cut-off, and, where 
unsuitable for this purpose, was deposited near the toe of the dike. 

Some of the earth in the main cut-off was removed by derricks, 
but by far the greater part of the earth and all of the soil were 
removed by loading into carts. 

During the year the contractors have excavated at the dike 1,489 
cubic yards of soil and 19,307 cubic yards of earth; this, with the 
7,900 cubic yards of soil and 133,800 cubic yards of earth exca- 
vated in 1899, makes a total of 9,389 cubic yards of soil and 153,107 
cubic yards of earth excavated at the dike. On Section 5 the con- 
tractors have cleared and grubbed 70 acres and removed 123,349 cubic 
yards of soil ; this, added to the 24 acres cleared and grubbed and 
the 72,700 cubic yards of soil removed in 1899, makes a total on 
Section 5 of 94 acres of clearing and grubbing and 196,049 cubic 
yards of soil. 

The drain and the road were completed in 1899. 

The maximum force employed during the year has been 211 men 
and 79 horses, for the week ending May 12. The contract was 
completed on August 18, 1900. The principal items in the final 
estimate are as follows : — 
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Clearing and grubbing (acres), 127 

Soil excavation (cubic yards), 207,110 

Earth excavation (cubic yards), 162,526 

Masonry (cubic yards), 43 

Dry paving (cubic yards), 63 

Furnishing and laying sewer pipe for drains and culverts 

(linear feet), 7,194 

Manholes, 18 

The amount of the contract was f 82,368 40 

Contract 166, Nawn & Brock, 

Excavating Soil from Section 6 of the Wachusett Reservoir^ and building the East- 
erly Portion of the North Dike, Boylston, Clinton and West Boylston. 

On June 13, 1899, a contract was made with Nawn & Brock for 
completing the easterly portion of the dike, with the exception of 
the slope paving. The material for this purpose, with the exception 
of comparatively small amounts of sand and gravel, was to be ob- 
tained by stripping soil from some 1,700 acres, known as Section 6 
ot the Wachusett Reservoir. By far the greater part of this sec- 
tion is located west of the South Clinton station and south of the 
Central Massachusetts Railroad. There is, however, a large area 
included in the section noilh and east of the South Clinton station 
and a small area comprising the bed of Coachlace Pond, immediately 
south of the dike. 

Nawn & Brock have retained the control of the work on the por- 
tion of the section west of the South Clinton station, but on August 
30, 1899, with the consent of the Board, sublet to Moulton & 
O'Mahoney that portion of the section north and east of the South 
Clinton station and that immediately south of the .dike. 

The principal contractors have loaded all their soil (except small 
amounts not conveyed to the North Dike) upon cars holding approx- 
imately 31^ cubic yards each, and during a large part of the year 
these cars were run in trains of 20 cars each. Twelve-ton locomo- 
tives were used to the foot of the grade leading from South Clinton 
to the dike and 16-ton locomotives on the grade. 

The total number of carloads hauled during the year has been 285,- 
861, amounting to 988,433 cubic yards; this, with the 39,737 car- 
loads, containing 138,286 cubic yards, hauled the previous year, 
makes a total of 325,598 cars, containing 1,126,719 cubic yards. 
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On the low ground along the river, where it has been practicable 
to do 80, the contractor has loaded the soil directly into cars, throw- 
ing the track as the work progressed. On other portions of the 
work, where this method was impracticable, the soil has been loaded 
into carts and hauled to dumping platforms, where it has been 
dumped into the cars. 

There have been 980 cubic yards of soil used in filling a small area 
of shallow flowage, a short distance east of the former public high- 
way leading from Sawyer's Mills to Boylston Centre. There have 
been 167 cubic yards of earth used in covering muck, and 128 cubic 
yards have been deposited in a road embankment. 

At the North Dike the soil from this section has been deposited 
mainly in the part of the dike at Coachlace Pond. It has been rolled 
in 6-inch layers for a distance of 100 feet north of the main embank- 
ment, deposited in 7^foot layers between the rolled embankment 
and the secondary embankment, and deposited in such manner as the 
contractor deemed desirable between the secondary embankment and 
the northerly toe of the dike. The northerly slope of the dike up to 
contour 355 has been graded to the required form and has been ac- 
cepted. There have been 16,906 cubic yards of earth and 780 of 
gravel, borrowed from the site of the reservoir, deposited in the 
main and secondary embankments, 610 cubic yards of the earth hav- 
ing been deposited in 1899. 

Moulton & O'Mahoney, subcontractors, in 1899 removed the muck 
from the small area south of the dike at Coachlace Pond, by loading 
it into cars, hauling the cars up an incline to the level of the railroad 
embankment previously constructed, and then hauling this material 
along this railroad embankment to the north of the secondary cut- 
off, where it was deposited. There were 8,773 cubic yards taken 
from this area. The remainder of the soil hauled by the subcon- 
tractors from Section 6 to the North Dike was either loaded directly 
into cars on the low ground north of the Nashua River below South 
Clinton, or into carts, from which it was dumped into cars at dump- 
ing platforms, except 14,553 cubic yards (2,158 in 1899 and 12,395 
in 1900) hauled directly to the North Dike in carts. 

The soil loaded into cars was hauled by locomotives to the foot of 
the incline east of the road running northerly from Cunningham's 
bridge, hauled up the incline by a hoisting engine, and hauled by 
locomotives from the head of the incline to the dike. There were 
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32,745 carloads, amounting to 81,776 cubic yards, hauled in this 
manner during the year ; this amount, added to 9,300 carloads, con- 
taining 16,744 cubic yards, hauled during the previous year, makes 
a total of 42,045 carloads, containing 98,520 cubic yards. 

At the North Dike the soil when suitable was deposited and rolled 
in 6-inch layers in and over the main cut-off, over the secondary 
cut-off, or in 7^foot layers between the two cut-offs. When un- 
suitable for this purpose, it was deposited north of the secondary 
cut-off. 

The plant employed by the principal contractors has been : — 

I 16 8 to 16 ton locomotives. 
500 dump cars, Si cubic yards capacity. 
13.9 miles of 3-foot gage track. 

That in use by the subcontractors has consisted of: — 

5 8 to 12 ton locomotives. 

1 SO-horse-power hoisting engine. 
4.4 miles of 3-foot gage track. 
125 dump cars, having an average capacity of 2i cubic yards. 

The total amount of work done during the year under this con 
tract has been : — 



To December 
81, 1899. 



For the Year 
1900. 



Total to 

December 

81, 1900. 



Clearing and grubbing (acres), 
Soil excavation (cubic yards), . 
Earth excavation (cubic yards). 
Gravel excavation (cubic yards), 



45 

168,800 

660 



306 

1,080,745 

16,541 

780 



851 

1,249,545 

17,201 

780 



The maximum force employed during the year was 995 men and 
116 horses, for the week ending October 20. 

Contract 176y JBusch Brothers. 

Excavating Soil from Section 9 of the Wachuseit Reservoir y and building a Road 

in West Boylston and Boylston. 

This contract was made on July 29, 1899, for the purpose of con- 
structing to subgrade a road from the junction of Temple and Pierce 
streets in West Boylston to the road leading from Boylston Centre 
to Shrewsbury, ready for the broken-stone surface of the road. 
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The work performed under this contract was as follows : — 



To December 
81, 1889. 



For the Year 
1900. 



Total to 

December 

31, 1900. 



Earth excavation (cubic yards), 
Rock excavation (cubic yards), 
Slope paving (cubic yards), . . . . 

Masonry, 

Sewer pipe and cast-iron pipe culverts (linear 
feet), 



89,840 


9,662 


1,892 


1,076 


490 


4,177 


532 


7 


273 


7 



99,602 

2,967 

4,667 

539 

280 



Of the total earth excavation, 43,755 cubic yards represent soil 
removed from the site of the reservoir, and used partly in the road 
embankments and partly in filling the shallow flowage along the mar- 
gin of the reservoir in the vicinity of the road ; 300 cubic yards of 
earth were also used in covering a small muck pocket below the flow 
line. 

The maximum force employed on this contract during the year 
was 79 men and 45 horses, for the week ending May 5. 

The amount of the contract was $35,160.63. 



Contract 183^ Long & Little, 

EoicavcUing SoUfrom Section 7 of the Wachusett Beservoir, and building a Part of 
the Westerly Portion of the North Dike, Clinton and Boylaton. 

This contract was made on December 12, 1899, and called for the 
excavation of 650,000 cubic yards of soil from 313 acres of the 
Wachusett Reservoir site, known as Section 7, and depositing it in 
the westerly portion of the North Dike, east of the railway opening 
through the main embankment. The section includes the intervale 
and the steep slopes on both sides of Cunningham's Brook, the inter- 
vale on the river between Clinton and Sawyer's Mills north of the 
Central Massachusetts Railroad, the steep slopes on the northerly 
side of the intervale and a portion of the Catholic Cemetery in Clin- 
ton. The contract also provides for the completion, with the excep- 
tion of the slope paving, of the northeasterly 2,400 feet of the 
westerly portion of the North Dike, the completion of the main em- 
bankment of earth and gravel, and the partial construction of the 
soil embankment between the part to be completed and the railway 
opening. 
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No contract work was done previous to 1900. All the soil from 
the intervale between the Nashua River and the Central Massachu- 
setts Railroad, and a small amount from the north side of the river, 
has been removed by a plant consisting of: — 

1 dO-horse-power hoisting engine. 

4 12 to 15 ton locomotives. 
100 dump cars, 2i cubic yards capacity. 
3.2 miles of 3-foot gage track. 

The soil from the intervale is loaded into cars, hauled to the foot 
of the incline constructed up the slope midway between South Clin- 
ton and Sawyer's Mills, drawn up the incline by a 50-horse-power 
hoisting engine, and hauled by a locomotive from the head of the in- 
cline to the dike. There have been 63,563 carloads of soil, contain- 
ing 176,587 cubic yards, removed from this area to the North Dike. 
Along Cunningham's Brook and at the old Catholic Cemetery a force 
working with horses and carts has transported 51,092 cubic yards of 
soil to the dike. A considerable amount of soil removed from the 
Catholic Cemetery has contained very little organic matter, and has 
been deposited in the earth embankment at the dike. There have 
been 164 cubic yards of earth taken from Section 5, east of the old 
West Boylston Eoad, and used in reenforcing the northerly side of 
the earth embankment at the water slope of the dike. There have 
been 1,700 cubic yards of earth used to cover the deep muck at the 
foot of the steep slope on the north side of the intervale between 
South Clinton and Sawyer's Mills. There have been 655 cubic 
yards of gravel used in facing the water slope of the main embank- 
ment. 

The total quantities of work performed under this contract have 
been as follows : — 

Clearing and grubbing (acres), 46 

Soil excavation (cubic yards), 227,679 

Earth excavation (cubic yards), 1,864 

Gravel excavation (cubic yards), 665 

The maximum force employed during the year was 208 men and 
49 horses, for the week ending October 27. 
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Contract 186, Martin Murphy. 

Transporting Sail and Earth from St. John*s Catholic Cemetery to the North 

Dike, Clinton. 

The contract of the committee of the St. John's Catholic Cemetery 
with Martin Murphy for the removal of bodies from the old Catholic 
Cemetery, called for the excavation to a depth not exceeding 6^/^ 
feet of a certain area at the old cemetery southeast of the old county 
road leading through the cemetery. As this contract required the 
handling of all the material, an additional contract was made with 
Martin Murphy to load this material into carts, haul it to the west- 
erly portion of the North Dike, and deposit it partly in the earth 
and partly in the soil embankment. This work was commenced on 
April 6, 1900, and was completed on September 18. 

The total quantity removed was 18,882 cubic yards. The maxi- 
mum force employed was 17 men and 28 horses, for the week ending 
April 21. 

Contract 187, Thomas H. Gill. 

Culverts on the Shrewsbury Roady West BoyUton and Boylston, and on the 

Worcester Road, Boylston. 

This contract was made on April 28, 1900, for the construction 
of the necessary culverts on that portion of the Shrewsbury Road in 
West Boylston, between Worcester Street and Pierce Street, for- 
merly known as Temple Street, for some additional culverts found 
necessary on the remaining portion of the Shrewsbury Road, and 
for the rebuilding of the culvert washed out on the Worcester Road 
in Boylston, near the Shrewsbury Road. The work was completed 
on August 13. The maximum force employed on this contract was 
36 men and 11 horses, for the week ending June 9, 1900. 

The principal items in the final estimate are as follows : — 



Earth excavation (cubic yards) , . . . 
Slope paving (cubic yards), .... 

Masonry (cubic yards), 

Sewer and cast-iron pipe culverts (linear feet), 
Sewer pipe for side drains (linear feet). 
The amount of the contract was . 



1,865 
196 
297 
471 
349 
16,930 21 
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Contract 189^ T, Stuart & Son. 

Improving Part of Section 1 of the Shrewsbury Boad, and surfacing the Section 

with Broken Stone, West Boylston and Boylston. 

This contract was made on June 9, 1900, for the purpose of re- 
grading that portion of the Shrewsbury Road between Worcester 
Street and Pierce Street in West Boylston, formerly known as Tem- 
ple Street, and for surfacing with broken stone the above-mentioned 
portion and also the portion of the same road between Pierce and 
Hart well streets, approximately to the line between West Boylston 
and Boylston, a total length of 7,673 feet. Work was commenced 
under this contract on June 18 and completed on September 15. 
The maximum force employed was 40 men and 14 horses, for the 
week ending July 21. 

The final estimate showed the following quantities of work per- 
formed : — 



Earth excavation (cubic yards), . 

Rock excavation (cubic yards), 

5-inch sewer pipe for side drains (linear feet), 

Shaping surface of road-bed (linear feet), . 

Broken stone in place (tons, 2,000 pounds), . 

The amount of the contract was . 



6,520 
226 
1,009 
7,673 
5,109 
114,806 59 



Contracts 190 and 191, F. E. Ellis. 

Surfacing Sections 2 and 3 of the Shrewsbury Boad with Broken Stone, Boylston. 

These sections were respectively 6,681 and 5,795 feet in length. 
The contracts, dated June 11, 1900, called for surfacing with broken 
stone that portion of the Shrewsbury Eoad between the end of Sec- 
tion 1 and the road in Boylston leading from Boylston Centre to 
Shrewsbury. Work on Section 2 was commenced July 11 and 
completed on October 1, the maximum force employed being 48 
men and 68 horses, for the week ending September 15, 1900. 
Work on Section 3 was commenced July 3 and completed on Oc- 
tober 1, the maximum force employed being 44 men and 56 horses, 
for the week ending August 11. 

The final estimate showed the following quantities of work per- 
formed : — 
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Section 3. 


Section 8. 


Earth excavation Tcubic yards) 

Shaping surface ot road-bed (linear feet^, . 
Broken stone in place (tons, 2,000 pounas). 
Amount of contract, 


1,101 

6,681 

4,003 

$10,654 35 


« 

952 

5,795 

3,586 

$9,451 95 



Contract 197^ Newell & Snowling Construction Company, 

Excavating Soil from Part of Section 8 of the Wachuseit Reservoir, and depositing 
it in the Westerly Portion of the North Dike, Clinton and Sterling. 

As a larger proportion than was expected of the soil taken from 
Section 5 of the Wachusett Reservoir by Cenedella Brothers, under 
Contract 160, was found to contain so much organic matter as to 
render it unsuitable for rolling in 6-inch layers in the main cut-off, 
a considerable portion of this cut-off near the old West Boylston 
Boad was left unfilled under this contract. On August 7, 1900, a 
contract was made with the Newell & Snowling Construction Com- 
pany for excavating the soil from a part of Section 8 of the reservoir, 
and completing the filling of this portion of the cut-off. Work on 
this contract was commenced August 17, and prosecuted vigorously, 
so that it was completed on November 24. The maximum force 
employed was 153 men and 94 horses, for the week ending Sep- 
tember 29. 

The final estimate showed the following quantities of work per- 
formed : — 

Clearing and grubbing (acres), 60 

Soil excavation (cubic yards), 81,970 

Earth excavation (cubic yards), 1,792 

The amount of the contract was $28,763 90 

Of the above amount of earth excavation, 902 cubic yards were 
removed from the cut-off and 890 were used to cover muck in the 
bottom of a kettle-hole. 



Land Surveys. 

There have been 193 acres of land surveyed and about 50 of the 
land plans have been revised. Seven and one-half miles of taking 
lines have been run, and 163 stone monuments and 5 iron bolts have 
been set on these lines. Taking plans for 1,074 acres of land on the 
Wacbasett iieservoir site have been prepared during the year, mak- 
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ing to the end of the year 1900 a total of 7,500 acres. Seven land 
plans for the use of the Attorney-General in land suits have been 
m§ule. Some seven miles of land lines have been rerun. 

Real Estate, Care and Disposal. 

Rents have been collected on houses in the possession of the 
Board, and a considerable quantity of land products have been sold. 
There have been 8,315 linear feet of farm fences constructed ; vari- 
ous lists of the assessed valuation of property owned by the Com- 
monwealth in the towns of West Boylston, Boylston, Clinton, 
Sterling and Lancaster have been made. A fire line 40 feet wide 
has been cleared off around the margin of land purchased by the 
Board for 37,230 linear feet, in order to have an open space for the 
purpose of fire protection. There have been 22.9 acres of wood- 
land cleared, the underbrush cut and in some cases burned; 1.9 
acres have been cleared and grubbed for a nursery on the south side 
of the reservoir. Twelve bushels of sugar maple seeds, 12^^ bushels 
of white pak acorns and 1% bushels of chestnuts have been gathered ; 
56,564 square feet have been planted with maple seeds, 15,030 
square feet with white oak acorns, and 880 square feet with chestnuts 
at the nurseries. There have been 1,793 pine trees, from 1 to 6 
feet in height, taken from below the flow line near Sawyer's Mills 
and set out on the margin of the reservoir near the North Dike ; 
6,850 pine trees, from 1 to 6 feet in height, have been*taken from 
the southerly arm of the reservoir below the flow line, and set out 
along the south side of the reservoir in Boylston ; 175,000 pine 
seedlings and 200 sugar maple seedlings have been transplanted at 
the nurseries. 

A new water supply has been obtained at the Lanison house on 
the north side of the reservoir in Boylston, and the house has been 
repapered and repainted. At the Tonry house in Clinton, which is 
occupied by one of the foremen in the employ of the Board, a new 
barn has been built, certain repairs have been completed, the house 
has been repainted, the ground around it graded, plumbing put in 
and a cesspool built. In West Boylston 4 houses belonging to the 
L. M. Harris Manufacturing Company and 10 belonging to the 
Clarendon Mills have been torn down, and 15 other houses, 8 barns 
and 1 store have been torn down by a day-labor force or have been 
sold to be removed, making a total of 38 buildings revackX^^ ^i»x>ss% 
the year. 
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Sanitary Inspection. 

The site of the Wachusett Reservoir has been carefully cared fgr 
by the sanitary and medical inspectors during the entire year, and 
during the latter portion of the year the sanitary inspection has been 
extended over the entire watershed. By the building of cesspools 
and the removal of buildings, 44 cases of direct or indirect pollution 
to the water supply through house drainage have been removed. A 
member of the engineering stalF was detailed to make a study of the 
sanitary conditions as they exist during the summer seasons at the 
Sterling camp and picnic grounds, the data thus obtained to be used 
in determining the sanitary inspection needed in the future in this 
locality. 

Several cases of tyhoid fever on the watershed have been discov- 
ered, 6 being reported from Lovellville, 3 from Chaffinville and 6 
from Boylston. Five of the cases in Boylston, being on land owned 
by the Commonwealth, were removed to the Clinton Hospital. One 
of these patients died. In every case the premises were visited as 
soon as possible by the sanitary inspector, and precautions were 
taken to prevent the spread of the disease. 

The physicians in the various towns not having reported cases of 
typhoid fever, circulars from the State Board of Health were distrib- 
* uted, quoting the law on the subject. 

The general health of the people dwelling on the watershed and 
of those employed upon the reservoir has been good. 

Contractors' bams and camps have been kept in fair condition. 
This, however, has required constant care, as the average laborers 
do not keep their premises in sanitary condition unless compelled to 
do so. In order that the sanitary conditions might be more carefully 
watched, near the close of the year a rodman on the engineering staff 
was assigned to the duty of assisting the sanitary and medical in- 
spectors. 

EEMOVAii or Bodies trom St. John's Catholic Cemetery. 

This work, commenced near the close of the preceding year by a 
committee has been continued. This committee has removed during 
the year 3,659 bodies, which, with the 157 bodies removed during 
the previous year, make a total removed by them of 3,816. 

After notice from the officials of this committee that the removal 
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oi bodies was completed, consent was obtained from the Bishop to 
enter upon the premises for the purpose of removing soil and earth. 
This work was commenced on October 20, 1900. Since then 26 
bodies have been found and turned over to the representatives of the 
committee. 

Miscellaneous. 

The paving outside the road locations along the margin of the res- 
ervoir has been maintained. The ditch connecting east and middle 
Washacum ponds has been cleaned out. The outlet of these ponds 
has also been cleaned out and the gate repaired. The brush on pub- 
lic roads in front of land belonging to the Commonwealth has been 
tiimmed up for a distance of 8,375 linear feet on both sides of the 
road, and for a distance of 11,200 feet on one side of the road. 

A private telephone line has been maintained. 

Sixty stone guard rail posts on discontinued roads have been cut 
over for monuments. 

Engineering. 

In addition to the engineering work already enumerated, the en- 
gineering staff of the reservoir department has performed the fol- 
lowing work: Gage readings have been taken on storage ponds 
above the main dam, on the 1st and 15th of each month, beginning 
June 1, and the storage at each date computed. Information in re- 
gard to plans and descriptions of real estate have been furnished to 
the Conveyancing Department, Elevations covering some 150 acres 
of the final sur&ce of the bottom of the reser\'oir have been plotted 
on record sheets and contours drawn, for the purpose of computing 
the capacity of the Wachusett Re8er\'oir. Two stone monuments 
have been erected on town boundaries. Some preliminary work has 
been done on the relocation of the railroads at Oakdale. A survey 
has been made and a plan drawn of the Bigelow Carpet Company's 
yard and buildings near Coachlace Pond. 

DAM Aim AQUBDUCT DSFABTKEHT. 
Thomas F. RiCHARDdOsr, Dtparimeni Engineer, 
The work of construction in this department during the year has 
related mainly to work at the Wachusett Dam and to the construc- 
tion of ditches for the drainage of swamps upon the Wachusett 
watershed. This department also had charge, until Se^^icA^^x %^^ 
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of the surveys and investigations for the new Weston Aqueduct, 
and has had charge of the maintenance and operation of the Wachu- 
sett Aqueduct and the Clinton Sewerage System. 

The organization of the engineering force during most of the year 
has remained substantially the same as at the end of the previous 
year. Chester W. Smith, assistant engineer, has had charge of the 
work at the Wachusett Dam. George W. Booth, assistant engineer, 
has had charge of surveys and investigations for the Weston Aque- 
duct. Marshall Nevers, assistant engineer, was in charge of the 
swamp improvement on the Wachusett watershed until July 25, 
when he was transferred to the Weston Aqueduct. Dan B. Clark, 
assistant engineer, has been in charge of a party making swamp 
surveys in the Wachusett watershed and making investigations for 
a sewerage system in the valley of the Quinepoxet River, until he 
was transferred to the Weston Aqueduct, on November 16. Ernest 
G. Hopson has continued as head draftsman at the Clinton office. 
John L. Hildreth, Jr., has been in charge of the river and aqueduct 
gagings, until he was transferred to the Weston Aqueduct, on 
November 16, when the work was put in charge of Elliot R. B. 
AUardice. The engineering force at the beginning of the year was 
27, reached a maximum of 31 on September 22, and at the end of 
the year numbered 16. 

The main office of the department has been in the building belong- 
ing to the Board at Clinton. A branch office has been maintained 
at Weston, and until July 25 there was another branch office at 
West Boylston. On September 5 a branch office was established on 
River Street, Clinton, for the work at the Wachusett Dam. 

Wachusett Dam. 

During the year the design of the Wachusett Dam has been com- 
pleted and the work has been placed under contract. 

At the place where it is to be built the width of the valley at fiill- 
reservoir level (elevation 395) is 1,250 feet, and the bottom of the 
river is 129 feet below this level. The slopes rise rapidly from the 
river on both sides of the valley, but on the northwesterly side, at • 
a comparatively short distance below the full-reservoir level, there 
is a nearly level bench, and down stream from it a natural valley 
leading to the river about 800 feet below the dam. Advantage was 
taken of these conditions to divide the dam into two parts : first, the 
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• main dam crossing the valley, with its top rising so high above the 
reservoir that no water can run over it ; and, second, a waste weir 
built along the bench for the discharge of flood waters. In order 
to give the waste weir a sufficient length, it is carried up stream at 

, an angle with the main daiii, and then turns again and runs nearly 
parallel with the main dam to the shore. The whole dam is to be 
constructed of stone masonry founded upon solid rock. 

The principal features of the work to be done under the contract 
are the main dam with its two terminal structures, the waste weir 
and waste channel, the up-stream and down-stream gate-chambers, 
the waste conduits and a waste pool below the dam, and the regrad- 
ing of the grounds. 

Three plans of the dam accompany this report : Sheet No. 1 is a 
general plan of the dam and all of its appurtenances ; Sheet No. 2 
shows the cross-section of different parts of the main dam and waste 
weir, and a longitudinal profile of the dam ; Sheet No. 3 shows de- 
tails of gate-chambers. 

Main Dam. 

The main dam will be 850 feet long between terminal structures, 
and at the deepest part of the gorge will probably exceed 200 feet 
in height above the excavated rock foundation. In the deepest part 
of the valley the distance from the full-reservoir level to the surface 
of the rock at the down-stream edge of the dam is 179 feet. The 
top of the dam will be built 20 feet above the fiill-reservoir level. 
The thickness of the dam at this level will be 25 feet, and 175 feet 
below this level will be 176.3 feet. 

The cross-section of the dam is thicker and higher above the water 
than that of nearly all existing dams, and very much thicker than 
that of many of the high masonry dams which have been successfully 
used to retain water. The increased thickness is due in large part to 
making provision for possible stresses from forces not usually con- 
sidered in designing dams, and in large part to the desire to provide 
a very large factor of safety for this location, where very great dam- 
age would result from the failure of a dam which holds so large a 
quantity of water. 

In order to make the dam as nearly homogeneous as possible, it 
will be composed wholly of rubble masonry, with the exception of a 
thin facing of ashlar on the exposed portions. 

The rubble masonry is to consist of large pieces of o^ias^s^fc'^ ^»x;c- 
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dte, having a flat or sKghtly convex bed, which, in the greater part 
of the dam, will be laid in natural cement mortar mixed in the pro- 
portion of two parts of sand to one part of cement. Small stones 
will be used in preparing the beds for the large stones, and for fill- 
ing the spaces between the large stones. Every space between 
stones is to be completely filled with the mortar. 

A triangular section of the dam at the deepest part of the valley, 
having a base extending about 150 feet up stream from the toe, and 
a height of about 50 feet, is to be laid in Portland cement, on account 
of the larger stresses when the reservoir is full, in this portion of the 
dam. The portion of the excavations not filled with masonry will be 
refilled with earth, and above this refilling the earth is to be raised 
against the dam in the bottom of the valley to a height of about 34 
feet above the bottom of the river. The up-stream face of the rub- 
ble where earth is to be filled against it will be made with specially 
selected stones, so as to have small joints, and these joints will be 
very carefully pointed, with a view to making them water tight. As 
an additional precaution, about 10 feet in thickness of clayey mate- 
rial will be deposited against the up-stream face of the dam, and 
carefully compacted in thin layers. 

Above the level of the earth filling, the facing of the dam will 
consist of granite ashlar laid with i^^inch joints. The ashlar on the 
up-stream face is used mainly because the joints can be made more 
nearly water tight than with rubble masonry, and the ashlar will also 
resist the action of the frost, when the water is drawn down, better 
than the rubble. On the down-stream face and on the up-stream 
face above the water line the ashlar is used, both for the purpose of 
improving the appearance of the dam and on account of its ability to 
stand the action of frost. As the ashlar is used for the purposes 
above stated, and not because it has any advantage in regard to 
strength, it is made only thick enough for these purposes. On the 
up-stream face the lower portion of the ashlar will have a thickness 
of only 14 inches, and the upper portion of only 12 inches ; but 
long headers will be provided at frequent intervals, to tie the facing 
to the rest of the masonry. On the down-stream face of the dam 
the ashlar will have an average thickness of not less than 12 inches. 
As ashlar masonry with ^inch joints would be much less easily 
compressed than the rubble, high stresses would be produced if the 
joints were made to the fiill depth of 12 inches ; and it was therefore 
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thought advisable to limit the longitudinal joints to a depth of 4 
inches, and not to point them until the dam shall be nearly com- 
pleted. There is a very considerable slope on the down-stream 
side of the dam, which will tend to hold the ashlar in place, and, in 
addition, it will be securely bonded to the rest of the dam by fre- 
quent long headers. 

Terminal Sb'uctures. 

To give the dam a more pleasing architectural appearance, and 
for other reasons, its northwesterly end is to terminate in a circular 
bastion and its southwesterly end in a semi-circular abutment. In 
the bastion a room is to be constructed, in which the flashboards 
from the waste weir can be stored. At the southwesterly end the 
abutment is carried out a short distance into the reservoir beyond 
the natural flow line, both to improve the appearance and to diminish 
the cost. In shore from the abutment, a core wall, founded upon the 
rock, is to be built for a distance of about 95 feet. 

Waste Weir, 

The waste weir will have a total length of 450 feet, but the eflfec- 
tive length will be somewhat less, owing to the space occupied by 
supports every 10 feet for the bridge along it. For 100 feet from 
the bastion the stone masonry of the weir will be kept 3 feet below 
full-reservoir level, and for the remainder of the length at full- 
reservoir level. 

Access to the whole length of the weir will be provided by a foot 
bridge placed 7 feet above fiill-reservoir level, and supported by iron 
standards, which will also act as flashboard grooves up to a level 3 
feet above that of the full reservoir. The flashboards above the 
full-reservoir level are intended to prevent the loss of water from 
waves dashing over the crest; but they will not be used for raising 
the water above the normal level of the reservoir, and will be 
removed when the reservoir is covered with ice, or there is surplus 
water. 

In many cases it would be undesirable to have a bridge over a 
weir supported by frequent strong iron supports ; but in the present 
instance there is no danger from logs, stumps or other floating debris 
during a freshet, because the reservoir is so large that such floating 
substances cannot find their way from the large streams at the upper 
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end to the lower end during the continuance of the freshet. The 
supports will be advantageous rather than otherwise, in preventing 
the ice from going over the weir. 

The crest of the waste weir will be rounded on its down-stream 
side sufficiently to cause the water to follow the masonry, except 
possibly at the depressed section. Below the rounded crest there 
will be a facing of ashlar, and toward the bottom of the down- 
stream face the ashlar will be built in steps to receive the impact of 
the falling water. Where the fall of water to the ledge below the 
waste weir is more than 21 feet, the depression is to be filled with 
rubble masonry, having a top surface of paving laid in Portland 
cement mortar. 

When the dashboards on the depressed portion of the waste weir 
are in place, the weir, with a depth of 5 feet on the crest, will dis- 
charge in twenty-four hours a quantity of water equal to 4.9 inches 
in depth over the whole watershed, and, with a depth of 7 feet on 
the crest, will discharge 8 watershed inches. Moreover, to raise 
the water in the reservoir 5 feet above the level of the crest will 
require a run-off of 3.4 watershed inches, and to raise it 7 feet will 
require a run-off of 4.75 watershed inches. Taking into account 
the modifying effect of storage in the reservoir, as indicated by 
these figures, it seems probable that a run-off from the watershed 
of 8 inches in twenty-four hours will not raise the water more than 
5 feet, if at the level of the crest at the beginning of the freshet. 

Waste Channel. 

For the waste channel, as already stated, a favorable natural loca- 
tion exists. In front of the waste weir only earth excavation will 
be necessary, but a retaining wall resting upon the ledge has to be 
built for about 500 feet down stream from the bastion, to prevent 
the flood waters from scouring away the earth which it is to retain. 
About 100 feet below the waste weir, in addition to the earth exca- 
vation, a channel is to be excavated in the rock, which, opposite 
and below the lower end of the retaining wall, will contain the 
whole of the water of any probable freshet. At its terminus the 
channel is to be made much wider and of less depth, for the pur- 
pose of diminishing the velocity of discharge into the river. 

The rock excavation for the channel will be wholly in granite. 
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Pipes through the Dam. 

Four 4-foot cast-iron pipes are to be embedded in the masonry of 
the dam, with their bottoms at elevation 284. These will be used 
for supplying water to the aqueduct and to turbines, and for wast- 
ing water into the river below the dam. As waste pipes, they will 
have an aggregate capacity of 2,500 cubic feet per second when the 
reservoir is nearly full, and a draft of this quantity will lower the 
reservoir 1.25 feet per day when no water runs into it. 

Upper Gate-chamber. 

The arrangement of the gate-chamber can be understood best by 
reference to Sheet No. 3, and the description in this place will re- 
late mainly to the purpose of the design. 

Two vertical wells are provided for each 4-foot pipe, the up- 
stream one containing the gates and the down-stream one conveying 
to the pipe the water which has passed through the gates. At a 
depth of 68 feet below full-reservoir level and 43 feet above the 
bottom of the 4-foot pipe, the up-stream well is divided by a hori- 
zontal diaphragm. Below this diaphragm, which will not be closed 
until the water in the reservoir has been permanently raised above^ its 
level, there is to be a 4-foot gate to control the flow through the short 
length of 4-foot pipe which leads from the reservoir to the bottom 
of the down-stream well. This gate will be used, while the dam 
is under construction and while the water in the reservoir has but 
a small depth, to regulate the flow of water, but afterwards is to be 
permanently closed, although provision will be made for opening 
it should it become necessary in any emergency. The diaphragm 
will also be closed, so that in the regular operation of the works the 
lower section of the up-stream well will be abandoned, and the 
upper part, which remains in use, will have a depth of only 65 feet 
below full-reservoir level to the stop-plank sill. The upper part of 
the well which remains in use will contain two 2^foot by 6-foot 
gates, one at the bottom of the chamber and the other half-way up. 

By this arrangement, under all ordinary conditions of operation, 
the upper gate, which will have a head of but 30 feet upon it when 
the reservoir is full, can be opened first to fill the pipe and lower 
well, so that the lower gate can be opened after the pressure upon it 
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has been relieved. Gates of this size, however, can be successfully 
operated under the full head on the lower gate, which will not ex- 
ceed 62 feet. 

The water is to flow from the reservoir into the upper portion of 
each upper well through six ports, each 8 feet high and 2y2 feet 
wide. On the reservoir side of these ports it is expected that coarse 
screens will be used, to prevent large pieces of water-logged wood 
from entering. These grooves can also be used, in case of neces- 
sity, for guiding a gate to close the up-stream end of the 4-foot 
pipe. On the down-stream side of the ports are three pairs of 
grooves, 30 inches between faces, extending from the top to the 
horizontal diaphragm across the well, and designed to receive either 
stop-planks or screens. The narrower width of opening than has 
, usually been adopted will permit the use of comparatively thin stop- 
planks, which can be fastened together in sections 10 feet in height, 
without making them too heavy for convenient handling with ap- 
propriate machinery. It is desirable that these should be easily 
handled, as it is the intention to regulate the depth for drawing 
water from the reservoir by the use of sections of light stop-planks 
and open frames in these grooves, the open frames to be placed 
opposite the ports from which it is desired to draw the water. The 
stop-plank grooves may also be used for screens, sufficiently fine to 
prevent substances* from passing which would interfere with the 
operation of the turbines. 

Owing to the unusual height of the top of the dam above the res- 
ervoir, it has been found feasible to construct a room over the wells 
for the operation of gates and stop-planks so that it will not project 
above the level of the top of the dam. 

Lower Gate-chamber. 

The lower gate-chamber is located immediately below the dam, 
without encroaching upon its cross-section, and is to serve also as a 
head house for the Wachusett Aqueduct and a power house for uti- 
lizing the power of the water as it falls from the reservoir to the 
aqueduct. Each 4-foot pipe passes through the four wells into 
which this structure is divided. The first well is a dry one, in 
which the eight 2-foot gates will be located on branches from the 
4-foot pipes, for regulating the flow of water into the aqueduct. 
These gates are connected with pipes which will discharge into a 
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4-foot perforated pipe, known as a diffuser, which will be located in 
the second well. The second and third wells will contain the feed 
pipes to the turbines, which are to be located at a higher level, and 
the discharge pipes from the turbines. The fourth well will, under 
ordinary circumstances, be a dry well, containing a 4-foot gate on 
each of the 4-foot pipes ; but if the quantity of water discharged 
should by accident be in excess of the capacity of the aqueduct, the 
surplus water will overflow into the fourth well, and thence, through 
two 5-foot pipes which have no gates upon them, into the waste 
conduits. 

All the wells in this gate-chamber and in the waste conduits and 
pool to be described below are to be connected by drainage pipes 
with a pump-well at a low level, to be built at one end of the fourth 
well, and a pump will be provided for removing the water. 

The exact arrangement of the turbines has not yet been fully de- 
termined, nor has the superstructure which is to serve as a power 
house been designed. The plans of the substructure may therefore 
require enlargement or modification. 

Waste Conduits and Pool. 

Immediately below each 4-foot gate in the fourth well of the 
lower gate-chamber each pipe is to increase in diameter at the rate 
of 1 foot in 10 until it becomes 8 feet in diameter^ where the con- 
struction is to be changed from iron to concrete, the size continuing 
to increase at the same rate until the diameter is 10 feet. 

The diverging pipes will increase the discharge of the 4-foot 
pipes, and at the same time will cause a very desirable reduction in 
the velocity. When the velocity through the 4-foot pipe is 50 feet 
per second, it will be 12^/^ feet per second at the end of the iron 
pipe and about 8 feet per second at the end of the enlargements in 
the masonry. 

From the end of the enlargements there will be four 10-foot con- 
crete masonry conduits carried side by side to convey the waste 
water to a central pool 55 feet in diameter, where they discharge 
through many openings in the bottom of the pool, which are so pro- 
portioned that the mean velocity of discharge will be about 4 feet 
per second, corresponding to a head of only 3 inches. The central 
pool will be surrounded by a low coping, and will be located in the 
middle of a pool 150 feet in diameter, having an opening 110 feet 



116 METEOPOLITAN WATEE BOARD. [Jan. 

in width on the down-stream side, through which the water will flow 
out into the upper end of the river channel. The coping around 
the inner pool is at such a height that it will be above the level of 
the backwater from the Lancaster Mills dam, and the waste con- 
duits and pool can be readily drained for inspection and repairs by 
operating the drainage pump. 

Grading. 

The contours on Sheet No. 1 show the grounds as it is intended 
to modify them by grading. In some cases quite extensive fills are 
to be made with the waste material, which will be made to conform 
to the contours shown upon the plan, and neatly finished and planted. 
Olmsted Brothers, landscape architects, of Brookline, Mass., have 
advised in matters relating to the landscape treatment of grounds. 

Summary of Work done at the Dam in Previous Years, 

Very extensive borings with wash drills and diamond drills were 
made between August 7, 1895, and July 9, 1896. 

In June and August, 1897, the dam of the Lancaster Mills was 
torn down, a 24-inch cast-iron pipe was laid from a point above the 
Wachusett Dam to the canal of the Lancaster Mills, and a pump 
was installed on a raft in the river for supplying water to this pipe, 
so as to furnish clean water to the Lancaster Mills. All of this 
work was done to provide for emptying the mill pond, and to permit 
the beginning of work near the site of the Wachusett Dam. 

On July 31, 1897, the construction of a temporary dam of earth, 
a short distance above the site of the main dam, was begun, both 
for the purpose of diverting the water of the river into the Wachu- 
sett Aqueduct, then under construction, and of protecting the deep 
excavation which it would be necessary to make in the bottom of the 
river to obtain a foundation for the main dam. Two flumes were 
constructed through this dam. The smaller one, leading to the head 
of the aqueduct tunnel, where it crosses the dam, was placed in a 
trench about 40 feet deep, so that it would rest upon solid rock and 
not be undermined by the subsequent excavation for the dam. The 
larger flume, which was intended for the discharge of the flood waters 
of the river, was at this time built for a length of about 200 feet. 
This dam was substantially completed at the end of 1897. 

The completion of the protective work at the main dam required 
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the extension of the large flume about 500 feet, and the construction 
of a second dam of earth across the valley a short distance above the 
lower end of this flume, to protect the excavations for the main dam 
from backwater. As the flume is a large structure, 40 feet in width 
inside, it seemed very desirable that all excavations should be made 
and a portion of the masonry of the main dam built at its site before 
building the flume, as the work could then be done much more 
economically than with the flume to support during the operations. 
Consequently, a contract was made with Busch Brothers, of Buffalo, 
N. Y., on June 19, 1899, for the excavation of earth and rock and 
the construction of masonry at the site of the flume. The work 
proceeded rather slowly, and the amount of rock requiring removal 
was much larger than was anticipated ; so that it became evident in 
the autumn that it would be dangerous to defer the construction of 
the flume until the masonry could be built, as the flume might not 
be finished in time for the winter and spring freshets. It was there- 
fore decided, after substantially completing the excavations, to sup- 
port the flume upon posts where it crosses the site of the dam. 

Almost from the first organization of the Engineering Department 
much attention has been given to the design and location of the dam, 
but the dam has not been needed to insure a suflScient supply of 
water of good quality. The rapid increase in the consumption of 
water in 1899, as compared with 1898, emphasized the need of be- 
ginning the dam without further delay, and since the summer of 
1899 it has been given the first place in the work of the chief en- 
gineer, with the aid of the consulting engineers, and in the drafting 
office. 

Work done in the Year 1900^ before the Letting of the Contract. 

Early in 1900 the main features of the dam had been decided 
upon, but there was considerable delay in reaching a conclusion as 
to details, so that at the beginning of July it became obvious that 
the reaching of final conclusions, the preparation of plans and speci- 
fications and the advertising of the work for a sufficient time would 
not permit the making of a contract until the autumn. 

It had become obvious, from the great increase in the consump- 
tion of water in the last two years, and from the lowering of the 
reservoirs in 1899, owing to the very dry season, that the work of 
laying masonry at the dam ought to be begun as soon as the weather 
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would permit in 1901 ; and, as there was an extensive excavation to 
be made in the bottom of the valley before any masonry could be 
laid, it was decided to begin at once to complete the protective 
works and to make this excavation, either by preliminary contract 
or with a day-labor force. The prices asked for the work by a con- 
tractor who had a large force available for beginning upon it at once 
were so high that it was concluded that it would be better to under- 
take the work with a day-labor force, under the direction of the 
department engineer. 

Day-labor Work in the Year 1900, 

During January advantage was taken of the thick ice upon the 
pond above the temporary dam to build the narrow levee of rock 
where the pond was shallow, to enclose a dumping ground for mate- 
rial from the deep excavation for the dam, so that when earth was 
dumped at this place it would not injure the quality of the water to 
be supplied to the Lancaster Mills or sent through the aqueduct. 
The ice was sufficiently strong to bear the weight of teams, and 
openings were cut through the ice to allow the stone to be dumped. 

On February 13 and March 2, 1900, there were two exceptionally 
large freshets, which will be referred to later. The flume success- 
fully conveyed the large volumes of water at these times, but, owing 
to causes which will be mentioned in giving a description of these 
freshets, was lifted from its foundations in places, and required a 
large amount of work to replace it in its original position. This 
work was begun immediately after the freshet of February 13, and 
was continued until July 21. 

As soon as it was decided to make the excavations for the dam 
by day labor, a force was organized which began work on July 9. 
The main contract, made subsequently, provided that this day-labor 
force might continue to work until the contractor was ready to begin 
work at an equal or greater rate. It therefore continued until Oc- 
tober 13. 

From July 9 to September 24 the material was removed from 
the excavation with horses and carts. On the latter date a car plant 
was put in operation, and after it had been in use two days was op- 
erated by both day and night gangs. The material was hauled 
from the pit up an incline having a 20 per cent, grade, by means of 
a hoisting engine and cable, and hauled from the head of the incline 
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to the dumping ground by horses. A total of 43,618 cubic yards 
of earth and 28 cubic yards of rock was excavated, uncovering 
the rock walls on both sides of the valley, and lowering the bottom 
of the excavation to elevation 247, or about 22 feet below the bed 
of the river. 

The material excavated was used to construct the lower protective 
dam and to grade the grounds below the dam on both sides of the 
river, and the surplus was wasted above the dam either at the side 
of Eiver Street, above the level of the pond, or behind the levee 
already mentioned. 

An average force of 152 men and 51 horses was employed on 
this work, the maximum force being 190 men and 68 horses. 

Main Contract^ Wachusett Dam, 

On October 1, 1900, a contract was made with McArthur Brothers 
Company, of Chicago, 111., for the construction of the Wachusett 
Dam and its appurtenances, with the exception of the superstruct- 
ure of the lower gate-chamber and some metal work. The amount 
of the contract upon the basis of award was $1,603,635. Nearly 
all kinds of excavation and masonry were divided into classes, for 
which diflferent prices were bid. The principal estimated quantities 
of work to be done, and the maximum, minimum and average prices, 
are as follows : — 



ITEMS. 



Quantities 
(Cubic Tarda). 



Earth excavation, ..... 

Rock excavation, 

Rubble stone masonry, .... 

Ashlar masonry, 

Dimension stone masonry, exclusive of 

face cutting, 

Brick masonry, 

Concrete masonry, 

Slope paving, 

Broken stone, ...... 



267,300 

100,000 

265,000 

10,800 

2,900 
1,300 
8,300 
2,700 
2,800 



Pbicbs. 



Maximum 

per Cubic 

Yard. 



91 

4 
4 



00 
00 
80 



13 50 

20 00 

15 00 

6 50 

6 00 

60 



Mnlmnm 

per Cubic 

Yard. 



Average 

per Cubic 

Yard. 



90 25 


90 


8 80 


12 00 


16 50 


12 00 


8 75 


3 25 


60 



10 46 
1 16 
8 99 

12 44 

17 47 
14 23 



6 

4 



06 
47 
60 



Eleven bids were received for this work. If the highest bid, in 
which a clerical error was made, is omitted, the amounts range from 
$1,603,635 to $2,002,450. 
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The contractor began work on October 11, with a small force, 
grading a branch track from the Central Massachusetts Railroad to 
the dam site. On October 15 he began the excavation at the site of 
the dam, which, up to this time, had been in progress with a day- 
labor force under the direction of the department engineer. The 
contractor continued to work upon this excavation, using the plant 
previously in use, until November 22, when he stopped excavating, 
as he did not think it feasible to work to greater depths until addi- 
tional plant had been installed. No further excavations were made 
in the bottom until December 24, when the first cableway was put 
in operation and the material taken out with it. On December 31 
the bottom of the excavation was at elevation 238, or about 31 feet 
below the bed of the river. 

From the time of beginning work the contractor has been actively 
engaged in the construction of the branch track, in installing plant 
and in stripping the quarry about 1% miles from the site of the 
dam. 

Considerable progress has been made upon the foundations of a 
central power station at the side of the Central Massachusetts Rail- 
road between the dam and the quarry, from which compressed air is 
to be conveyed in pipes to both the dam and the quarry. It is the 
intention to put in at this place two double Rand air compressors, 
which are to be operated by two compound condensing Corliss en- 
gines, each of which is rated at 500 horse-power. 

At the dam one cableway, having a span of 1,150 feet between 
head blocks and capable of sustaining weights of about 8 tons, is 
already in operation, and a second cableway of like dimensions is 
far advanced toward completion. The cables are suspended from 
movable wooden towers, those at the southeasterly end, near Boyls- 
ton Street, being 60 feet high, and those at the other end 90 feet 
high. The towers are all supported upon wheels running upon a 
7-rail track, and can be moved up and down stream about 500 feet. 

A 12-inch centrifugal pump has been placed in the deep excava- 
tion, and is pumping from a large tank into the large flume, the 
small pumps already in use raising water from the bottom of the 
excavation into this tank. 

The branch track from the Central Massachusetts Railroad to the 
dam site has been completed. It is 5,490 feet long, and of stand- 
ard gage. A siding 650 feet long has also been built at the side 
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of the central power plant. Considerable work has also been done 
on a track about 3,200 feet long which is to extend from a point on 
the branch track to the quarry. For a distance of about 800 feet, 
where this track passes over the highway, the Central Massachusetts 
Railroad and the low land between the two, a pile bridge is to be 
constructed, and the piles for this bridge have been delivered. A 
store house, oflSce and other buildings have been erected. The 
maximum force employed by the contractor has been 163 men and 
24 horses. 

Clinton Sewerage. 

During the year a second 44-inch fire box boiler, which had been 
in use at the North Dike in connection with the driving of the sheet 
piling, has been installed in the pumping station, and has been cov- 
ered with asbestos and magnesia by S. C. Nightingale & Childs. 

At the filter-beds 1,010 feet of 6-inch and 8-inch underdrains 
have been laid under beds where underdrains had been omitted at 
the time of the original construction, until it should be determined 
by actual trial whether they were needed. 

Drainage of Swamps. 

The construction of ditches for the drainage of swamps, which 
has been described in the last two reports, was continued during the 
first half of 1900, mainly upon the Wachusett watershed. 

During 1899 Brigham's Pond, situated on a tributary of the open 
channel of the Wachusett Aqueduct, having an area of 14 acres and 
a depth of 21/^ feet, was drained, but it was impossible at the time 
to finish the improvement, on account of the very deep soft mud in 
the bottom of the pond. Between January 15 and February 6, 1900, 
advantage was taken of the support furnished by the frozen mud to 
build an additional 1,793 feet of ditch in the bed of the pond. 

No further work was done on swamp improvement until March 
27, when a force began on repairs and miscellaneous work along the 
ditches which had been built during the previous year, and to build 
fences along several of the ditches. On May 16 the construction 
of additional ditches in swamps upon the Wachusett watershed was 
begun and continued until July 7, when the force engaged upon this 
work was transferred to the Wachusett Dam. 

The swamp improvement made under the direction of the Dam 
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and Aqueduct Department, to the end of 1900, includes swamps in 
the Sudbury watershed, having an aggregate area of 667 acres, in 
which ditches having an aggregate length of 82,099 feet, equal to 
15.55 miles, have been constructed; and swamps in the Wachusett 
watershed, having an aggregate area of 132 acres, in which ditches 
having an aggregate length of 15,048 feet, equal to 2.85 miles, have 
been constructed. 

In addition to the swamps on the Wachusett watershed which 
have been drained, 21 swamps, having an aggregate area of 734 
acres, have been surveyed. 

Observations of the color of the water issuing from the ditches at 
Crane Swamp and from swamps near the New York, New Haven & 
Hartford Railroad, about one mile southwest from Marlborough 
Junction, have been made monthly during the year 1900. Similar 
observations of the color of the water issuing from these swamps 
were made in 1894-95, before any ditching was done, and a com- 
parison of the results of these observations is given in the following 
table : — 



Color of Water from Crane Swamp and from Swamp Southwest of Marl- 
borough Junction before and after Draining. 

[Platinnm Standard.] 



' January, . 
February, 
March, . 
April, 
May, 
June, 
July, 
August, . 
September, 
October, . 
November, 
December, 



Cramb Swamp. 



Before 
Draining. 

1894-95. 



Average, omitting September, 



1.90 
2.20 
1.40 
1.54 
3.40 
2.48 
1.95 
3.15 
1.79 
•2.68 
2.30 
2.00 



2.27 



After 
Draining. 

1900. 



0.90 
1.40 
0.75 
0.90 
0.40 
0.65 
0.47 
0.30 

0.65 
1.05 
1.55 



0.82 



Swamp Southwest op 
Mablborouoh Junction. 



Before 
Draining. 

1894-95. 



1.22 
1.65 
1.14 
1.28 
2.28 
2.00 
1.28 
2.00 
1.48 
0.90 
0.98 
1.14 



1.44 



After 
Draining. 

1900. 



0.55 
0.75 
0.35 
0.60 
0.40 
0.45 
0.40 

0.35 

♦— 

0.50 
0.25 
0.55 



0.47 



* No water running in brook. 
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Freshets. 

In the spring of 1900 there were two very large freshets on the 
Nashua Eiver. The first one occurred on February 13, and was 
larger than any previous one of which information could be obtained. 
The maximum flow, after taking into account the loss or gain of 
storage above the temporary dam, was about 9,050 cubic feet per 
second, which corresponds to a rate of 2.83 watershed inches in 
twenty-four hours, at a point about 1.65 miles below the site of the 
Wachusett Dam. At the point of measurement the area of the 
watershed is 119 square miles. The flood increased and decreased 
very rapidly from the maximum, which lasted only about two hours. 
The total for the twenty-four hours of highest flow was 4,130,000,- 
000 gallons, or at the rate of 6,390 cubic feet per second. 

The conditions which caused this freshet were exceptional ; three 
days previous to the beginning of the rain which caused the freshet 
there had been a cold northeasterly rain, with a precipitation of 
1.10 inches, much of which turned to ice as soon as it reached the 
ground. The rain which caused the freshet began at 6 a.m. Feb- 
ruary 12, when only the ordinary quantity of water was flowing in 
the river, and ended at 7 p.m. February 13. The rainfall, as ob- 
served at four points on the watershed, ranged from 3.12 inches to 
3.31 inches, and averaged 3.18 inches. 

The second freshet occurred on March 2, and reached a maximum 
flow of 7,840 cubic feet per second, which corresponds to a rate of 
2.45 watershed inches in twenty-four hours. The total for the 
twenty-four hours of highest flow was 3,660,000,000 gallons, or at 
the rate of 5,660 cubic feet per second. 

The freshet was caused by a rainfall of about 3.18 inches which 
fell in thirty-four hours. 

The passage of the water of these freshets through the large 
flume produced some conditions which are unusual and were unex- 
pected. The flume is 40 feet wide, 16 feet in height at the upper 
end and 13 feet in height at the lower end. It is lined with planed 
planks, so that it presents a very smooth surface for the passage of 
water. The total length of the flume is 700 feet, and rather more 
than half way down from the upper end there is a bend of about 
8% degrees. The flume was built to carry a flow of about 9,000 
cubic feet per second. When carrying this quantity it was exi5ecte.<l 
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that the loss of head at entrance would be about 4 feet, the depth 
of water in the upper portion of the flume about 15 feet and the 
depth at the lower end less than 13 feet. At times during the 
freshet, after the controlling stop-planks and other works had been 
nearly removed, the depths of water in the diflferent parts of the 
flume were about as was expected, but at other times there was a 
much greater loss of head at entrance, at times as high as 13 feet ; 
and the water, having acquired a very high velocity, as a result of 
the great fall in the water as it entered the flume, occupied only a 
comparatively small depth in the up-stream half of the flume, and 
then ran uphill with an increasing area and diminishing velocity to 
the outlet. At one time the depth in the up-stream half of the flume 
was from 6 to 6^/^ feet, and the velocity in this portion of the flume, 
as determined by floats about 5 feet in length, was as high as 26 feet 
per second. In the down-stream half of the flume, where the surface 
of the water had an upward inclination, it was about 3^ feet higher 
near the outlet of the flume than in the up-stream half. 

At the time of these floods work upon the excavations for the 
main dam was not in progress, and the down-stream protective dam 
had not been built; consequently, the water outside of the flume 
stood at a level with the water at its outlet, and, as the water inside 
the flume was for a large part of the length at a considerably lower 
level than that outside, there was a strong tendency for the flume 
to rise from its foundations. This tendency had been foreseen to 
some extent, and the flume had been fastened to its foundations for 
the whole length. Where supported by piling, it was fastened to 
the piles ; where supported upon posts resting upon the ledge, it 
was fastened to the posts, and the posts in turn were fastened to 
bolts in the rock which had been tested by a pull of several tons 
each. Where the foundation was upon earth, planks about 4 feet 
in length, having triangular pieces nailed to their lower ends, were 
spiked in a vertical position to the sills, and the holes dug in the 
ground to receive them were filled with stone and earth. The 
fastenings proved in many cases to have insuflScient strength to re- 
sist the upward pressures, and the flume was consequently lifted in 
many places, requiring that it be replaced in order to make it safe 
for future operations. Except for the lifting of the flume from its 
supports, it received very little injury, and successftiUy carried the 
water of both freshets. At the time of the first freshet the water 
at times slopped over the side of the flume. 
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Weston Aqueduct. 

The surveys and studies for this aqueduct were under the charge 
of the engineer of the Dam and Aqueduct Department until Sep- 
tember 24, when a new department was created. For convenience, 
however, all of this branch of the work will be included in this re- 
port under the head of the Weston Aqueduct Department. 

Real Estate, Care and Disposal. 

Rents have been collected and repairs made on the houses belong- 
ing to the Board in the neighborhood of the dam and of the sewer- 
age filter-beds in Lancaster. In order to supply water from the 
town water supply to the houses near the filter-beds, the pipe in 
the street has been extended for a distance of 2,075 feet with 6-inch 
and 4-inch cast-iron pipe, and the connections have been made from 
this pipe to the houses. 

Engineering and Miscellaneous. 

Disposal of Sewage from the Quinepoxet Valley, 

During 1898 surveys and studies were made to determine the best 
methods of taking care of the manufacturing wastes and the sewage 
of small manufacturing villages in the Quinepoxet valley. These 
studies were not finished at that time, and have been continued by 
a small party through a portion of 1900. The studies have been 
made for the purpose of determining what sources of pollution exist 
at present or are liable to exist in the future, and the best method 
of taking care of them, whether by separate treatment or the con- 
struction of an intercepting sewer in the valley, with suitable dis- 
posal works at its lower end. During the year four areas for 
filter-beds have been carefully examined, contour plans made of 
them, and 14 test pits, having an aggregate depth of 99 feet, have 
been dug. Thirteen test pits, having an aggregate depth of 77 feet, 
have also been dug at other possible areas. A main line of sewer 
has been located from Quinepoxet Village to the site of filter-beds 
near the reservoir, and a branch line has been run to JeflFersouville. 
The total length of the line located is 53,948 feet, or about 10^4 
miles. 
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Relocation of Central Massachusetts Railroad, 

A few additional surveys and estimates for the relocation of this 

railroad were made in the early part of the year. Eight wash drill 

borings, having an aggregate depth of 315 feet, have been made, to 

determine the character of the material to be excavated in some of 

the deep excavations. 

Cement Tests, 

The usual tables of cement tests are published in Appendix No. 
3. They contain a larger number of long-time tests than the tables 
published in the last report. 

SUDBUBY DEFABTMENT. 
Desmond FitzGerald, Department Engineer, 

The work of construction in this department during the year has 
been connected principally with the improvement of the Marlborough 
Brook filter-beds and the drainage of a number of small swamps. 
These works relate to the improvement of the quality of the water 
in that portion of the Sudbury River watershed above Framingham 
Dam No. 3. The grading and planting of the grounds below the 
Sudbury Dam, in connection with the moving of the building for- 
merly used for an oflSce, have been continued and completed. 

The engineering force has gradually diminished as the work of 
construction has been finished. At the beginning of the year the 
force numbered 12, and at the end of the year 1. Edward S. Larned 
has remained in direct charge of all of the work of construction until 
his transfer to the Weston Aqueduct Department at the close of the 
year, Charles W. Sherman, assistant engineer, is Mr. FitzGerald's 
principal assistant in the Boston office. Walter W. Patch, Ben- 
jamin F. Goodnough and William Smiddy, assistant engineers, have 
been transferred to maintenance. Almon A. Platts, assistant en- 
gineer, was suspended July 21, on account of the completion of the 
work upon which he was engaged. Fred. F. Moore, draftsman, 
resigned his position on October 8, to accept work elsewhere. 

Marlborough Brook Filter-beds. 

These beds were built during the working season of 1899, and put 
into use the succeeding winter. Their construction was described 
in the last report. 
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The operation of the beds during the winter showed that it would 
be desirable to enlarge the main channel to the filter-beds and to 
provide more storage for the very large flows from the steep and 
impervious watershed of the brook. Under the ordinary conditions 
attending the filtration of water, there is uniformity in the amount 
of water to be filtered from day to day ; but in the present instance 
an extremely small flow is sometimes followed in the course of a few 
hours by a flood. Under these circumstances the surfaces of the 
beds have ample opportunity to freeze, and when there is a sudden 
flood it becomes necessary to store a large amount of water in a 
short time, to prevent the unfiltered water from overflowing into the 
reservoir. The flood waters are discharged from the watershed with 
a greater degree of concentration than was anticipated, and, as a 
consequence, the main channel leading to the beds was too small to 
convey the water to them as rapidly as furnished by the brook. The 
channel was widened to 14 feet at its upper end, giving it a capacity 
of 120 cubic feet per second, even when the ice has accumulated upon 
the bottom and sides to a depth of 10 inches. This capacity is 
equivalent to 2.5 watershed inches in twenty-four hours, on 1.8 
square miles of watershed. 

In addition to the storage originally provided by one storage bed 
and the filter-beds, a further storage of about 5,000,000 gallons was 
provided by utilizing two areas lying between some of the natural 
filter-beds. 

Besides the above work, the controlling dams in the main channel 
were enlarged and six additional inlets to the beds were provided. 
A spillway to prevent the overflowing of the embankments was also 
constructed at the lower end of bed No. 25 of the natural filter-bed 
system. The exterior slopes of the embankments connected with 
the natural filter-beds for 3,446 feet in length were thoroughly pro- 
tected with 12 inches of coarse gravel, and for 900 feet in length 
near the Framingham Road were covered with loam. 

As it was found diflScult to clean the natural beds, on account of 
the presence of a large number of gravel stones, their surfaces were 
harrowed two or three times, and the stones removed between the 
operations. These stones were used to face the inside slopes of the 
embankments to a depth of about 6 inches, for the purpose of pro- 
tection against damage by wave action. 

In addition to the foregoing work, the embankments connected 
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with the artificial beds were put in good order and seeded, and the 
surfaces of the beds thoroughly cleaned. As some difficulty had 
been found in winter from the adhesion to the sand of the ice which 
had formed on the surface of the water, cobble stones were placed 
upon the beds at intervals of about 4 feet, to prevent the ice from 
resting directly on the beds when the water lowered. A similar 
treatment has been applied to large portions of the surfaces of the 
natural beds. 

Drainage of Swamps. 

The work of draining the swamps directly tributary to the Sud- 
bury Reservoir and Framingham Reservoir No. 3 has been contin- 
ued during a considerable portion of the year. 

The work in Deerfoot Swamp, which was under way at the date 
of the last report, was entirely completed January 17, making an 
addition of 2,776 feet of ditch in that swamp. 

On August 28 work was begun in the swamps existing on Mowry 
and Broad Meadow brooks, tributary to the Sudbury Reservoir, and 
on December 8 the work was completed. It involved the construc- 
tion of 24,333 feet of timbered and riprapped ditch, almost equally 
divided between meadow and woodland. The work also included 
the rebuilding of several culverts at road crossings, together with 
bridges and watering places for the convenience of land owners. 

The following table shows the cost of all the swamp work executed 
to date under the direction of this department, exclusive of en- 
gineering : — 



LOCATION. 


Timbered Ditch (Feet). 


ToUlCost 


Cost per 
Foot. 


Angelico Brook, 

Brewer Brook, 

Deerfoot Brook, 

Mowry and Broad Meadow brooks, . 


9,702 

5,500 

7.876 

24,333 


f3,904 83 
3,343 59 
2,449 61 
5,717 76 


to. 402 
.244 
.311 
.235 


Total, 

Average, 


47,41 l=z8. 98 miles. 


f 13,415 79 


f 0.283 



Besides the above, about 2,500 feet of original brook courses 
were cleaned out and deepened, the cost of which is included in the 
above table. 
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The amount paid for land damages to secure the right to construct 
these ditches was $49.82. The total area of swamps drained was 
270 acres, with a watershed of 2,933 acres. 

The swamp improvement upon the portion of the Sudbury water- 
shed above Framingham Dam No. 3 is now substantially completed, 
and the total amount of work done by both the Dam and Aqueduct 
and Sudbury departments is as follows : — 





Acres of 

Swamp 

Drained. 


LSKOTH OF DiTGHBS. 


• 


Feet. 


Miles. 


Dam and Aqueduct Department, 

Sudbury Department, 


667 
270 


82,099 

47,411 


16.55 
8.98 


Total, 


937 


129,510 


24.53 



Store House, Sudbury Dam. 

A masonry store house 19 by 30 feet, inside dimensions, has 
been constructed by day labor at the northerly end of the Sudbury 
Dam, for the storage of stop-planks, boats, tools and coal. As the 
structure is built principally below the surface of the ground, the 
foundations and walls were entirely surrounded by broken stone 
and screened gravel, underdrained by a 3-inch drain. 



Engineering. 

The work of the engineering force during the year has been prin- 
cipally in connection with the works above described. In addition, 
however, surveys and plans have been made for the drainage of sev- 
eral smaller swamps on the Sudbury River watershed, which work 
has not been carried out, either because it was thought unadvisable, 
or because it was impossible to secure, the consent of the land own- 
ers. The tabulation of the cost of the water works taken from the 
city of Boston has been continued during the greater portion of the 
year, and was nearly completed when a settlement was made with 
the city. A portion of the time of the engineers has been given to 
the preparation of testimony in damage cases connected with the 
taking of the water of the Nashua River. 
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WESTON AQUEDUCT DEFABTMENT. 

Horace Ropes, Department Engineer, 

In last year's report reference was made to the surveys in prog- 
ress for a new aqueduct from the Sudbury Reservoir to the Metro- 
politan District, which has since been called the Weston Aqueduct. 

A small party was engaged upon this work at the beginning of 
the year, under the charge of Mr. Richardson, engineer of the Dam 
and Aqueduct Department, with George W. Booth, assistant en- 
gineer, in charge of the party. On July 25, a party of three 
engineers, under the charge of Marshall Nevers, assistant engineer, 
was transferred to the Weston Aqueduct, to establish precise benches 
as a basis for future levels. On September 24 the work upon this 
aqueduct to the lower end of the masonry structure was placed 
under the charge of Horace Ropes, as department engineer, with a 
view to preparing portions of the work for letting in the spring of 
1901, and the force was further increased from time to time by 
transfers from other departments. 

Daniel W. Cole, assistant engineer, was connected with this work 
from September 24 until November 8, when he resigned to accept 
another position. F. E. Winsor, assistant engineer, was placed in 
charge of the office work on October 16. Dan B. Clark, assistant 
engineer, was placed in charge of a field party on November 15. 

The main office of the department was established at Saxonville, 
on the street leading to South Framingham, in a house leased from 
the Saxonville Mills. The branch office established at Weston in 
1899 has been continued throughout the year. 

The engineering force at the beginning of the year numbered 6 ; 
just before the appointment of Mr. Ropes the force numbered 9, 
and at the end of the year it had increased to 20. During the latter 
part of the year a force of wood choppers was engaged in clearing 
the wood from the site of the Weston Reservoir. 

The precise location of the aqueduct has not been determined in 
all places, but it is expected that it will be substantially as follows : 
starting from the Sudbury Reservoir, a masonry aqueduct, having 
a capacity of 300,000,000 gallons per day, will be built in South- 
borough, Framingham, Wayland and Weston, to the high land west 
of the Charles River, about one-half mile north of the Boston & 
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Albany Bailroad. On the line of this aqueduct, north of Saxon- 
ville, in the town of Framingham, the valley of the Sudbury River 
is to be crossed by pipes. West of the Sudbury River there will 
be three tunnels on the line, having a total length of about 5,850 
feet. In the town of Weston there will be two tunnels, having 
lengths of about 5,600 and 500 feet ; and an equalizing reservoir, to 
be known as the Weston Reservoir. The aqueduct will be omitted 
for the distance occupied by this reservoir. 

The total distance from the Sudbury Dam to the lower terminus 
of the masonry aqueduct will be about' 13.4 miles. For the re- 
mainder of the distance to the main pipe system of the Metropol- 
itan Water District the ground is not high enough to permit the 
construction of a masonry aqueduct, and pipes which will convey 
the water under pressure will be required. Surveys have been 
begun by engineers of the distribution department, to determine 
the best location for these pipes. The end of the masonry aque- 
duct in Weston will be 65 feet higher than Chestnut Hill Reservoir 
and 36 feet higher than Spot Pond, so that it will be feasible to 
supply water by gravity from the aqueduct to the low-service dis- 
trict and to Spot Pond. 

The surveys during the year have related to the determination of 
the most economical route, the establishing of precise benches, the 
studies for necessary grade changes in highways, the collection of 
such information as is necessary for designing culverts, the deter- 
mination by rod soundings of the amount of ledge rock to be 
encountered, and the determination of the character of the material 
in a few instances by wash drill borings. In addition to this work, 
property lines have been located all along the line of the aqueduct, 
and particularly at the Weston Reservoir, where nearly all of the 
land required for the reservoir has been purchased. 

Nine hundred and eight rod soundings were made in 1900, having 
an aggregate depth of 8,827 feet, making a total of 1,677 sound- 
ings, having an aggregate depth of 16,163 feet, on the lines which 
have been run for the aqueduct. In addition, 109 rod soundings, 
having an aggregate depth of 427 feet, have been made to determine 
the elevation of the surface of the ledge at the dam of the Weston 
Reservoir. Ten wash drill borings, having an aggregate depth of 
278 feet, were made in 1900 to determine the character of the mate- 
rial at the tunnel near the Sudbury Dam, and the character of the 
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material at a mud hole east of the New York, New Haven & Hart- 
ford Kallroad in Framingham. One hundred and sixty- five shallow 
test pits were dug at the site of ihe Weston Eeservoir, to determine 
the depth of stripping required. 

DISTBIBUTION DEPARTMENT. 

Dexter Brackett, Department Engineer. 

The work in charge of this department comprises the pipes, dis- 
tributing reservoirs, pumping stations and all other works in the 
Metropolitan District, with the exception of Chestnut Hill Eeser- 
voir and the grounds about it, and the Sudbury and Cochituate 
aqueducts. 

During the year the work of improving and raising Spot Pond has 
been completed. The buildings and machinery at the new pumping 
stations at Chestnut Hill Reservoir and Spot Pond are so nearly 
finished that the machinery has been placed in service. The gate- 
chamber at Chestnut Hill Eeservoir has been completed. A reser- 
voir and standpipe on Forbes Hill, in Quincy, for the storage of a 
reserve supply for that city, has been under construction during 
the latter part of the year, and the standpipe has been placed in 
service, although the masonry tower which will enclose it has not 
yet been built. The laying of pipes connecting the pumps at the 
new low-service pumping station at Chestnut Hill with the mains of 
the Boston Water Department has been finished. 

The organization of the engineering force has remained nearly 
the same as during the previous year, but the number of men em- 
ployed has been somewhat less. 

William E. Foss, John L. Howard and Caleb M. Saville have 
continued in charge of the engineering work, in connection with the 
construction of reservoirs, pumping stations and pipe lines. 

Alfred O. Doane has had charge of records of water consumption, 
the installation and operation of regulating valves, pressure gages 
and Venturi meters in various portions of the District, and has also 
superintended many of the details connected with the maintenance 
of the works. 

George E. Wilde, assistant superintendent, has continued in 
charge of the maintenance and operation of the pipe lines, reser- 
voirs and other works within the Metropolitan District, with the 
exception of the pumping stations, and has, with the force under 
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his charge, done nearly all of the pipe laying which has been done 
during the year. 

The engineering force at the beginning of the year was 53, and 
gradually decreased from that time, until the end of the year, when 
it numbered 32. 

Pipe Yards. 

The new buildings at the Glenwood pipe yard were completed by 
W. L. Clark & Co. on March 1, and were occupied as the head- 
quarters of the assistant superintendent on May 1. A building 20 by 
12 feet, for the storage of oils and paints, and a shed 35 by 20 feet, 
for the protection of valves, etc., have been erected at this yard 
during the year. 

The portion of the grounds at Chestnut Hill which is to be used 
for a pipe yard has been graded, the office, carpenter's shop, store 
house and shed moved to permanent locations and repainted, and a 
derrick erected for handling the pipes. 

In February the valves and nearly all of the special castings were 
removed from the yard at Forest Hills, the pipes replied so as to 
occupy less room, and the derrick and office building were removed. 

At the Brighton yard only one man has been regularly employed. 
The stock stored there has been gradually reduced by use or by re- 
moval to the yards at Glenwood and Chestnut Hill, and the use of 
the premises will soon be abandoned. 

Pipe Laying. 

The only extensions of importance made to the pipe system during 
the year have been the 48-inch pipes connecting the low-service 
pumping station at Chestnut Hill with the 48-inch pipes of the city 
of Boston near the old effluent gate-house, and 827 feet of 12-inch 
pipe laid in the city of Lynn for an additional connection with the 
pipes of the town of Swampscott. All of this work has been done 
bv the maintenance force. 

At Chestnut Hill 1,200 feet of 48-inch pipe and 303 feet of 36- 
inch pipe were laid, connections made with three new engines at the 
low-service station and with two 48-inch mains of the city of Boston, 
including the setting of eight 36-inch valves and two Venturi meters. 
This work was completed early in August. 

During the year connections have been made with the pipe systems 
of cities and tovms in the Metropolitan District as follows : Pleasant 
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Street, at the junction of Commercial Street in Maiden, for fire 
service only ; Ward Street, near Hammond Street, Newton ; Adams 
Street, at junction of Randolph Avenue, Milton ; Adams Street, 
near the East Milton station, Milton. The valves on the connec- 
tions in Newton and Milton remain closed. 

Spot Pond. 

At the close of the year 1899 the work of raising and improving 
this pond, which was begun early in that year, was well advanced 
toward completion. The drainage system was completed, the con- 
crete masonry for the core walls of the dams and for the gate-houses 
and the inlet conduits was finished, and about 60 per cent, of the 
earthwork was done. Considerable work was done on sections 2., 3 
and 4 during the months of January, February and March, in exca- 
vating mud and sand and in riprapping slopes. As soon as the 
frost left the ground all parts of the work were actively pushed, and 
on August 15 the work was so nearly completed that the refilling of 
the pond by pumping from Chestnut Hill was begun. The loaming 
of embankments and cleaning up grounds occupied the contractors 
until September 19, when all contract work was finished. The 
seeding and planting of trees and shrubs on newly filted areas was 
done by the maintenance force after the contract work was finished. 

A detailed description of the several sections into which the work 
about the pond was divided was given in the last annual report. 

The greater portion of the work on Section 1 was finished in 
1899. During the months of April and May, 1900, a force of about 
50 men and 24 horses was employed in loaming embankments, sur- 
facing roadways and riprapping slopes, and the contractor's work 
was finished on June 9. 

On Section 2, Moulton & O'Mahoney continued work until Feb- 
ruary 1, resumed operations about April 1, and practically finished 
the work early in June. 

About one-third of the work on Section 3 was completed on Jan- 
uary 1, 1900. During January and February the Newell & Snow- 
ling Construction Company employed about 75 men on the work, 
and moved about 900 cubic yards of earth per day. Operations 
were suspended from March 1 to 20, on account of severe weather. 
From April until September 1, when the contract was completed, a 
force of from 80 to 150 men was employed. On this section a trench 
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about 1,000 feet in length was excavated through the coarse sand 
and gravel to fine sand, and then refilled with fine sand and mud 
taken from the bottom of the pond. At two points this trench was 
carried down about 34 feet below the new high-water level of the 
pond, 

Moulton & O'Mahoney, contractors for Section 4, continued work 
through the winter, and as soon as the weather was favorable in- 
creased their force to nearly 200 men. The work on this section 
was finished about September 15. 

Section 5 was completed in 1899. 

On Section 6, P. H. Fitzgerald, the contractor for the earthwork 
and also for the concrete masonry gate-chamber and conduit, com- 
pleted the greater part of the work called for by his contract in 
1899. He suspended operations on January 15, resumed work 
March 20, and continued with a force of from 40 to 100 men until 
July 13, when the work was finished, including the building of a 
new road about 1,610 feet long from Woodland Road to the gate- 
chamber at the southern inlet to the pond. 

The superstructure of the gate-chamber has been built by John S. 
Jacobs & Son, from designs furnished by Shepley, Eutan & Cool- 
idge. The building is 18 by 26 feet in exterior dimensions, with 
walls of gray Eoman brick with trimmings of buflF Bedford lime- 
stone, and a roof of red tile. Two 60-inch hydraulic sluice gates 
were set in the gate-chamber by the Atlantic Works, and two 60- 
inch gates for controlling the flow of water from dififerent levels in 
the pond were furnished and set by the CoflBin Valve Company. 

A contract for the work on Section 7 was made with the Newell 
& Snowling Construction Company on May 26. The work, com- 
prising the stripping of the eastern shore for a distance of 3,600 
feet and the grading about the pumping station, was begun May 28 
and completed August 15. 

The superstructure of the gate-house on the easterly shore of the 
pond near the pumping station was completed early in the year. 
This building was built by McNeil Bros., at a cost of $2,600. It is 
21 feet 8 inches by 13 feet 8 inches inside, with exterior walls of 
Indiana limestone and a roof of red tile. The interior walls are of 
red pressed brick. 

In addition to the work which has been done by contract, there 
has been considerable work done by the regular force, employed in 
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the maintenance department, in laying drains, building fences, seed- 
ing newly graded areas, riprapping slopes and planting trees and 
shrubs. In connection with this work, 4,175 linear feet of vitrified 
pipe and 808 feet of cast-iron pipe were laid, 38 catch-basins and 3 
valve chambers built, about 45 acres of ground covered with ferti- 
lizer and seeded, 1,455 feet of fence built and 496 cubic yards of 
riprap placed on the shore at points where waves had washed the 
beaches. 

During the year the brick building formerly used by the town of 
Melrose as a pumping station, and the house adjoining, used as a 
residence for the engineer, have been torn down ; also a stone build- 
ing near the shore of the pond on the Wheildon estate ; the old Mc- 
Geoch house, which had been used as an office by the engineering 
force while the work at the pond was in progress ; and the house 
and barn on the Ames place, near the headquarters of the Metro- 
politan Park Department. 

The following table shows the principal items, quantities and cost 
of the work done in connection with the raising and improvement 
of Spot Pond : — 



Qnantities. 



Cost per 
Unit. 



Total Cost. 



Cleaning and improving Pond. 
Wash boriDgs, Bonndinga, test pits, 

* 

Olearing (acres), • 

Ditching, burning peat, cleaning Spot Pond Brook, 

Earth excavation (cable yards), 

Rock excavation, including masonry walls (cubic yards), 
Riprap (cubic yards), 

Portland cement concrete core walls of dams (cubic 

yards) . 
American natural cement concrete core walls of dams 

(cubic yards). 
Plastering core walls of dams (square yards), . 

Temporary bridges to reach islands, 

Weeding, seeding, fertilizing and miscellaneous work, . 

Tree planting, 

Drainage Syetem, 

Earth excavation (cubic yards) 

Rook excavation (cubic yards) 

Amounts carried forward, 







80 


$101 25 


1,036,763 


20 


2,887.8 


1 45 


28,128.6 


1 13 


1,051.0 


7 44 


1,700 


5 54 


3,636 


44 


17,616 


$0 56 


687 


2 50 




• • 



$5,630 80 

8,100 00 

3,400 00 

200,638 54 

4,184 70 

31,887 57 

14,513 20 

0,061 02 

1,585 60 

847 21 

6,084 02 

1,786 00 

. $0,738 00 
1,718 25 



$387,528 24 



$11,457 15 $887,528 24 
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Quantities. 



Cost per 
Unit. 



Totol Cost. 



Amounts brought forward, • 

Drainage System — Condnded. 
80-lnch cast-iron pipe and laying (feet), . 
24-inch vitrified pipe and laying (feet), . 
Stone paving (eqnare yards), 
Portland cement concrete (cubic yards) , . 
Brick masonry (cubic yards), • . • 
Sluice valves and Ironwork, . . • 
Spruce lumber in place (M feet B. M.), . 
Underdrains, catch-basins, drains, etc., . 



Gate-chambers and Inlets. 



Coffer-dam, 



Earth excavation (cubic yards). 

Rock excavation (cubic yards) , . 

Stone paving (cubic yards), 

Portland cement concrete (cubic yards), . 

Dimension stone masonry (cubic yards), . 

Superstructures, 

Sluice gates, 

Ironwork, 

Miscellaneous, 



Police 

Advertising and miscellaneous. 



Real estate, 

Total cost, exclusive of engineering. 



2,400.9 

1,617.7 

2,076.0 

645.6 

38.6 

33 



6,040 
1,632 

133.1 

2,528.5 

13.1 



4 60 
1 06 
1 00 
7 50 
14 00 

35 00 



$0 55 
2 03 
1 42 
8 04 

22 20 



$11,457 15 $887,528 84 

11,021 60 
1,714 76 
2,076 90 
4,842 00 • 

639 00 
1,282 66 
1,166 00 
3,884 31 



$6,000 00 

3,310 75 

3,318 53 

188 58 

20,340 84 
290 80 
7,000 00 
7,673 23 
2,261 92 
3,224 61 



87,023 17 





53,618 26 


$2,841 75 




1,614 38 


4.466 18 
57,948 56 


- 



$641,474 86 



Southern High-service Pumping Station. 

The 30,000,000-gallon engine, built by tlie E. P. AUis Company 
of Milwaukee, Wis., was used in regular service during the greater 
part of the year 1899, but the official trial of the engine was not 
made until May 1, 1900. 

The following statement, condensed from the official report of 
the trial, has been prepared by Mr. Brackett, and gives the most 
important figures regarding the engine and the results obtained : — 

The engine is of the vertical, triple expansion, self-contained 
type, with three single-acting, outside-packed plungers, which are 



138 METROPOLITAN WATER BOARD. [Jan. 

placed directly under the steam cylinders and rigidly connected with 
the steam pistons. The inlet and exhaust valves for the high-press- 
ure cylinder and the inlet valves for the intermediate cylinder are 
of the Corliss type ; the exhaust valves for the intermediate cylinder 
and the inlet and exhaust valves for the low-pressure cylinder are 
of the poppet type. The cut-off on the high-pressure cylinder is 
cqptrolled by an automatic centrifugal governor, and is also adjust- 
able by hand. On the intermediate cylinder the cut-off is adjustable 
by hand, and on the low-pressure cylinder the cut-off is fixed. The 
cylinders are jacketed on the barrels. All valves are placed in the 
cylinder heads. There are receivers fitted with copper reheating 
coils between the high-pressure and intermediate cylinders, and be- 
tween the intermediate and low-pressure cylinders. The steam 
from the low-pressure cylinder passes through an exhaust heater 
containing 300 square feet of surface to a surface condenser con- 
taining 2,000 square feet of cooling surface, and the circulating 
water for the condenser is taken from and returned to the suction 
main. The air pump, boiler feed pump and air compressor for 
charging the discharge air chambers are attached to and driven by 
the main engine. 

Each pump is composed of five principal castings. They are 
located at right angles to the longitudinal centre line of the engine. 
On one side there is a suction valve chamber and on top of this a 
suction air chamber. On the opposite side there is a discharge 
valve chamber and on top of this a discharge air chamber. The 
suction and discharge valve chambers are connected by the plunger 
chamber. The suction, discharge and plunger chambers rest on 
and are bolted to a masonry foundation, and tfie engine bed plate 
rests on and is bolted to the top of the suction and discharge air 
chambers, thus forming a self-contained structure. 

The three pumps are connected longitudinally by the suction pipe 
on one side and the discharge pipe on the other. The pump valves 
are % of an inch thick, and made of the best grade of medium rub- 
ber. The valve seats are made of composition, and are mounted in 
groups of 35, on cages which can be easily removed from the cham- 
bers. The free water way through each set of suction and discharge 
valve seats is 121 per cent, of the area of the plunger. 

Steam was furnished by a double furnace Belpaire boiler, designed 
by E. D. Leavitt, M.E., of Cambridge, and built by the Lake Erie 
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Boiler Works of Buffalo, N. Y. Each furnace is equipped with a 
mechanical stoker, made by the American Stoker Company of New 
York, and a forced draft for the stokers is supplied by a blower 
outfit which was installed by B. F. Sturtevant of Boston. The 
escapiTig gases pass from the boiler around the tubes of a Green 
economizer, built and erected by the Fuel Economizer Company of 
Matteawan, N. Y. Thfe feed water is pumped through the tubes 
of the economizer on its way to the boiler. 

Method of Conducting Trial. 

The contract provided that the engine should perform a duty of 
150,000,000 foot-pounds for each 1,000 pounds of commercially dry 
steam used by the engine and any auxiliary pumps supplied by the 
contractor, steam containing less than li/j per cent, of entrained 
water, as determined by calorimeter measurement, to be considered 
as commercially dry steam, the work performed by the engine to be 
based upon plunger displacement. 

As the contract requirement for duty was based upon the quantity 
of steam used by the engine, great care was taken to accurately de- 
termine the amount used. All connections between the boilers which 
supplied steam to the engine and the other boilers in the station 
were either broken or closed with blank flanges. A few days before 
the trial a twenty-four hour test was made, to determine the leakage 
from the boiler and steam piping. During the trial all water fed 
into the boiler, and all condensed steam from the engine, cylinders 
and jackets, receiver coils and separator, were carefully weighed. 

As the contract requirement for duty was baaed upon steam con- 
sumption and not upon the amount of coal used, it was not deemed 
advisable to attempt to begin the test with a new fire under the 
boiler, or to draw the fire at the close of the trial. Fires were 
cleaned about two hours before the test began, and once during the 
twenty-four hours, which is the regular practice in operating the 
station. The condition of the fires at the beginning and at the end 
of the test was as nearly the same as could be determined by the 
careful inspection of three persons ; and, as the quantity of coal fed 
to the boiler during the last four hours was above the average during 
the remaining portion of the time, it is thought that the recorded 
weight very closely represents the actual quantity burned during the 
twenty-four hours. All steam used by the mechanical stokers and 
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the blower and economizer engines during the trial was supplied by 
a separate boiler, and in determining the duty of the engine on a 
coal basis an addition of 800 pounds was made to the quantity of 
coal actually burned, this amount being determined by subsequent 
test. 

The coal used during the trial was the Loyal Hanna, Sonman 
Shaft run of the mine coal in regular use at the station. 



Principal Dimensions of Engine. 

1. Diameter H. P. cylinder (nominal), . 

2. Diameter I. P. cylinder (nominal), . 

3. Diameter L. P. cylinder (nominal), . 

Cylinder clearances : — 

4. High pressure, 

5. Intermediate pressure, 

6. Low pressure, 

7. Diameter of plungers (nominal), 

8. Stroke of pistons and plungers (nominal), 

9. Diameter suction and discharge pipes, 

10. Diameter fly-wheels (2), . 

11. Weight of each wheel, 

12. Revolutions per minute for capacity, 

13. Piston speed per minute, . 



30 inches. 

56 

87 



t( 



cc 



•< 



ct 



1.35 per cent. 

.55 

.45 

42 inches. 

66 " 

48 " 

20 feet. 
50,000 pounds. 
17.5 
192.5 feet. 



Principal Dimensions of Boiler, 

14. Boiler diameter, 90 inches. 

15. Boiler length (over all), 34 feet 4 ** 



16. Number of tubes, 

17. Diameter of tubes, 

18. Length of tubes, 

19. Heating surface, 

20. Liside area of tubes, 

21. Grate, length (each),* 

22. Grate, width (each),* 

23. Grate, area (2 furnaces), 

24. Ratio of heating to grate surface, .... 

25. Ratio of grate to inside area of tubes, 

26. Economizer heating surface outside of tubes, . 

Trial Data. 

27. Date of trial, 9.15 a.m.. May 1, to 9.15 A.M., May 2, 

1900. 

28. Duration of trial, twenty-four hours. 

29. Steam at throttle (per square inch), 

SO. First receiver (per square inch), .... 



201 
3 inches. 
16 feet. 
2,849 square feet. 
8.49 
7 feet. 
4 feet 6.75 inches. 

63.875 square feet. 
44.6 to 1 
7.52 to 1 

1,680 square feet. 



185.47 pounds. 
30.85 



i« 



* American mechanical stokers nsed nnder boilers with forced draft. 
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31. Second receiver (per square inch), . 

32. Vacuum (per square inch), 

33. H. P. jacket (per square inch), 

34. I. P. jacket (per square inch), . 

35. L. P. jacket (per square inch), . 

36. Steam at boiler, 

37. Steam at throttle, .... 

38. Steam entering H. P. cylinder, . 

39. Steam entering I. P. cylinder, . 

40. Steam entering L. P. cylinder, . 

41. Steam leaving L. P. cylinder, . 

42. Water entering economizer, 

43. Water leaving economizer (fed to boiler) 

44. Flue gases leaving boiler, 

45. Flue gases leaving economizer, 

46. Average elevation above Boston city base, corre 

spending to pressure of water in force main, 

47. Average elevation of water in pump-well above 

Boston city base, 

48. Average net head pumped against, . 

49. Total revolutions during twenty-four hours, 

50. Average revolutions per minute, 

51. Water pumped (no allowance for slip), . 

52. Total water fed to boiler, .... 

53. Water from separator, .... 

54. Steam blown through calorimeter (weighed in 

tank), 

55. Leakage from whole plant, exclusive of engine, 

56. Total steam out of boiler not used by engine, . 

57. Steam from boiler chargeable to engine, . 

58. Steam received from condenser, 

59. Steam received from L. P. jacket, . 

60. Steam received from second receiver, 

61. Total steam used by engine, .... 

62. Average entrainment in steam entering engine, 

63. Total dry steam used by engine, 

64. Total steam used in jackets, .... 

65. Average friction of engine, 

66. Average delivered horse-power (useful work), 

67. Average indicated horse-power, H. P. cylinder, 

68. Average indicated horse-power, I. P. cylinder, 

69. Average indicated horse-power, L. P. cylinder, 

70. Total indicated horse-power, .... 

71. Average moist steam per I. H. P. per hour, . 

72. Average dry steam per I. H. P. per hour, 

73. Total coal burned in twenty-four hours,"* . 

74. Total coal burned if boiler supplying steam for test 

had supplied steam to fan, stoker and economizer 
engines, . . . 



tt 



it 



(( 



tt 



— 3.31 pounds. 

13.80 
185.47 

73.40 
4.80 

382.95" Fahrenheit. 
382.15° 
381.34° 
278.36° 
198.91° 
116.41° 

79.72° 
154.98° 
485.40° 
221.90° 

271.856 feet. 



t( 



t( 



tt 



tt 



t( 



tt 



tt 



tt 



tt 



tt 



tt 



131.506 

140.350 

25,539 

17.7354 

30,313,911 U. S. gallons. 

205.370 pounds. 

2,019 



tt 



tt 



tt 



tt 



tt 



tt 



tt 



tt 



tt 



649 

1,112.5 

3,780.5 

201,589.5 

170,427 

25,886.5 

5,276 

201,589.5 

1 . 37 per cent. 
198,827.7 pounds. 
15.45 percent. 
6.71 " 
747.785 horse-power. 
292.057 
248.773 
260.739 
801.569 
10.479 pounds. 
10.335 
19,612 



(( 



(I 



20,412 



tt 



12.478 

11.660 " 
1.02 

176,051,600 foot-pounds. 

178,497,000 
167,002,600 
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76. Evaporation per pound of coal, actual conditions, in- 
cluding economizer, 10.472 pounds. 

76. Evaporation per pound of coal, actual conditions, 

excluding economizer, 9.786 " 

77. Evaporation per pound of coal, from and at 212° F., 

including economizer, 

78. Evaporation per pound of coal, from and at 212° F., 

excluding economizer, 

79. Coal per 1. H. P. per hour, .... 

80. Duty per 1,000 pounds moist steam, deducting 

plunger leakage (contract basis) , 

81. Duty per 1,000 pounds dry steam, deducting plunger 

leakage, 

82. Duty per 1,000,000 B. T. U., . 

83. Duty per 100 pounds coal, making allowance for 

coal required for supplying steam to fan, stoker 

and economizer engines, 173,869,000 " 

84. Efficiency of mechanism, 93.29 per cent. 

86. Thermal efficiency of engine, 21.63 " 

The following is the amount expended for the addition to the 
station and for the new machinery, exclusive of the engineering : — 

Extension of building, including engine foundation, . . . 164,212 19 

Engine contract, the E. P. Allis Company, ..... 139,561 50 

Boiler contract. Lake Erie Boiler Works, 13,660 00 

Mechanical stokers, contract, American Stoker Company, . . 2,760 00 
Travelling crane, contract. Brown Hoisting and Conveying Ma- 
chine Company, 1,930 00 

Boiler foundations, steam and water piping, valves, electric wiring, 

bronze tablet, etc., 12,268 60 



Total, 1224,372 29 

Low-service Pumping Station. 

At the beginning of the year the masonry portion of the build- 
ing was practically finished, but the doors, windows and interior 
finish had not been placed in position. The pump castings for two 
of the engines were in place, and two boilers had been delivered at 
the station but were not erected. During the early part of the year 
the windows were put in position and glazed, doors hung, iron* 
stairways erected, and the ironwork and woodwork painted or oiled. 
Drains were also laid under the floors in the basement of the engine 
room and in the boiler room, and these floors finished with a grano- 
lithic surface. At present the only portion of the building unfin- 
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ished is the slate floor in the engine and dynamo rooms, the material 
for which is now being delivered. 

The castings for one of the engines were delivered in January, 
for the second engine in March, for the pumps for the third engine 
about June 1, and for the engine itself in July. The work of erect- 
ing the engines and steam piping was pushed along as rapidly as 
possible, and one engine was started on June 1, the second engine 
on July 2 and the third on September 27. At the present time all 
of the engines are practically finished with the exception of painting. 

All three of the boilers were in place on January 20, and the 
erection of the flues and feed piping was finished about March 1. 
The work of covering the boilers with magnesia was completed 
about May 1. 

Moore & Wyman began the erection of the hydraulic lift for rais- 
ing ashes from the tunnel under the boilers on March 12, and com- 
pleted it ready for use on May 22. The engine and dynamo for 
lighting the building were ready for service on May 24. 

The work of wiring the engines and the boiler and coal houses 
for electric lights has been done by our own employes, under the 
immediate direction of A. I. Plaisted. The pumping station em- 
ployes have installed the heating plant for the building, put in 
position the 36-inch pipes and valves connecting the engines with 
the equalizer tank, and have done a large amount of miscellaneous 
piping and other work throughout the building. 

The following is a description of the building and machinery : — 

The pumping station, which has been built by Norcross Bros., 
from designs made by Shepley, Rutan & Coolidge, has front and 
end exterior walls of buif Bedford Indiana limestone, with a base of 
pink Milford granite. The rear wall is of brick with limestone 
trimmings. The building contains an engine room, 134 by 60 feet, 
41.5 feet in height from the floor to the under side of the roof 
trusses; a boiler room, 62 by 40 feet; a coal house, 89.5 by 48 
feet; a dynamo room, 38 by 17 feet; and a tower, 19 feet square, 
in which is located a steel equalizer and overflow tank, 13.5 feet in 
diameter and 33 feet high, having a capacity of 31,000 gallons. 
The interior facing of the engine room walls is of buff brick with 
red brick trimmings, and the floor is to be of green slate tile. The 
floors in the basement of the engine room and in the boiler and coal 
houses are of granolithic. Extending nearly the entire length of 
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the engine room at the rear is a low structure 11 feet in width, cov- 
ering the pump-wells and containing eight 40-inch sluice gates, by 
means of which the flow of water into the pump-wells from the sup- 
ply conduit is controlled. The chimney is 125 feet high, 13 feet in 
exterior diameter at the base and 8 feet at the top under the cap. 
The flue is 4 feet 6 inches in diameter. Above the roof the chim- 
ney is faced with gray Roman bricks, to harmonize with the color 
of the exterior of the building. 

The site of the building was formerly a meadow, which was filled 
with rock debris to depths of from 12 to 16 feet during the construc- 
tion of the Chestnut Hill Reservoir, and the construction of the 
foundation walls of the building and for the engines was rendered 
somewhat diflicult and expensive by these conditions. The founda- 
tions for the walls of the building, engines, boilers and chimney, 
and for the pump-wells and their supply conduit, are all of cement 
concrete, Rosendale cement being generally used for the portion of 
the building foundation below the level of the lower floors, and 
Portland cement for the pump-wells and for exposed walls. About 
5,200 cubic yards of concrete were used in the building, exclusive 
of that used in the granolithic floors. 

In the engine room the Holly Manufacturing Company of Lock- 
port, N. Y., has erected three 35,000,000-gallon, triple expansion, 
fly-wheel engines, and at the westerly end of the room space has 
been reserved for additional machinery in the future. Each engine 
draws its supply from an independent well, through two 36-inch 
diameter pipes, and discharges through two 36-inch pipes into the 
force mains leading toward Spot Pond or Boston. In the basement 
of the engine house there is a 36-inch valve on each discharge pipe 
operated by hydraulic power, and each pump is connected with the 
equalizer or overflow tank in the tower, so that when the pressure 
on the pumps rises above that due to the elevation of the overflow 
of the tank, which is 29 feet above the high-water level of Spot 
Pond, the water overflows from the tank back to the pump-wells. 

The boiler room contains three vertical fire-tube boilers, designed 
by Dean & Main and built by the Atlantic Works, under the speci- 
fications and inspection of the Distribution Department. They are 
97% inches inside diameter, 29.5 feet high over all, and contain 
378 tubes, 2 inches external diameter, 15 feet long. The boiler 
flue is arranged to carry gases directly to the chimney, or to pass 
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them through a 144-tube Green economizer. Directly under the 
boilers and extending outside the building there is a tunnel 6 feet 
wide and 7 feet 8 inches high, and through an opening in front of 
each boiler the ashes are dumped into a car which runs on a track 
in the tunnel. At the outer end of the tunnel there is a hydraulic 
lift which raises the car with its load to the yard level, and connects 
with a track extending to the dump. The coal house has a capacity 
of about 1,000 tons of coal, and is so arranged that the loaded cars 
are run into the building on a track about 15 feet above the floor. 

In the engine room there is a 12-ton hand travelling crane, de- 
signed and erected by the New England Structural Company. The 
electric lighting plant consists of an 8-inch by 10-inch Fitchburg 
horizontal engine, and a 34^ kilowatt Westinghouse multipolar, 
direct current generator, directly connected to the engine. This 
plant is used for lighting both stations, and the old plant at the 
high-service station is kept in reserve. 

The principal items of cost of this station, to December 31, ex- 
clusive of engineering, are as follows : — 

Building, including foundations for engines and boilers, steel over- 
flow tank, sluice valves, ash lift, heating piping and wiring for 

electric lighting, $206,035 50 

Engines, 117,648 86 

Boilers and economizer, 23,632 55 

Electric lighting engine, generator and switchboard, , . . 2,087 00 

Travelling crane, 2,747 00 

Piping and valves in connection with engines and bpilers, . . 15,755 25 

Miscellaneous, 5,473 27 

Total, $373,379 42 

Gate-chamber and Pipe Connections at Chestnut Hill 

Reservoir.' 

The eonstruetioij of a gate-chamber on the shore of the reservoir, 
together with the work of laying pipes for the purpose of convey- 
ing water from the reservoir to both the low and high service pump- 
ing stations, was begun in August, 1899, and at the end of that 
year Baker & Judson, the contractors, had completed the greater 
portion of their work. The removal of the coffer-dam was begun 
January 17, and all of the sheet piling was removed on February 
17. The contractor experienced considerable diflSculty in remov- 
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ing the earth with which the coflTer-dam was filled, and it was not 
until May 14 that this part of the work was finished. The laying 
of the 48-ineh and 60-inch pipes was finished on March 10. 

On April 21 a contract was made with John S. Jacobs & Son for 
building the superstructure, for the sum of $9,974, in accordance 
with plans furnished by Messrs. Wheelwright & Haven, architects. 
This building should have been finished on October 1, but, on ac- 
count of delay in receiving cut stone, and from other causes, the 
work has been much delayed. On December 31 the window grilles 
and the bronze cheneau were not in place, although the building 
was otherwise practically finished. 

The gate-chamber is 36 feet long by 21 feet wide. Water from 
the reservoir enters the chamber through three openings 6 feet in 
width, in which are cast-iron grooves for stop-planks and screens. 
The openings are covered by cast-iron floor plates. The cast-iron 
stop-plank grooves were furnished and the floor plates were fur- 
nished and set by the Coflin Valve Company of Boston. The flow 
of water from the reservoir into the pipes leading to the pumping 
stations is controlled by means of three 60-inch sluice gates oper- 
ated by hydraulic power, which were furnished and set by the 
Atlantic Works of Boston. 

The following shows the cost of the work to December 31, ex- 
clusive of the cost of the superstructure and of engineering : — 

Gate-chamber, 18,862 31 

Sluice gates and wall pipes, 5,258 00 

Floor plates and stop-plank grooves, 2,200 00 

Pipes and laying, including valves, valve chambers, etc., 1,115 feet 

60-inch and 635 feet 48-inch pipe, 28,537 49 

Screens, stop-planks, temporary building, etc., 2,048 22 

Total, f 46,906 02 

Spot Pond Pumping Station. 

At the beginning of the year 1900 the exterior of the pumping 
station building was nearly finished. Betvreen January 1 and June 
1 the interior walls were cleaned down, the iron stairways put in 
place, the carpentry and plumbing work done, and the granolithic 
floors laid in the boiler and coal rooms and in the basement of the 
engine house. The building is now finished, with -the exception of 
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the slate tile floor, which is delayed on account of diflSculty in ob- 
taining slate. 

The Leavitt engine was moved from the Mystic pumping station 
in 1899. It was started in its new location on February 15, and 
from March 22 to November 1 pumped all of the water used for the 
northern high-service district. 

The first shipment of castings for the 20,000,000-gallon engine 
was received from the Holly Manufacturing Company on March 21, 
and the engine was started on November 1 and placed in regular 
service on November 20. The installation of the wiring for the 
lighting of the engines and of the pipes for heating the building has 
been done by the regular force employed at the station. 

The pumping station building, built by McNeil Brothers, from 
designs by Messrs. Shepley, Rutan & Coolidge, has exterior walls 
of gray Roman brick, with buff Indiana limestone trimmings above 
a heavy base of pink Milford granite. The roof is covered with 
red Spanish tiles. The interior of the engine room is lined with 
red pressed brick, and the boiler and coal houses with common red 
brick. The pump-wells and the foundation walls of the building 
are all of cement concrete. 

The building contains an engine room, 105 by 60 feet; a dynamo 
room, 49 by 16 feet; a boiler room, 53 by 49 feet; and a coal 
house, 71 feet 8 inches by 40 feet. At the rear of the engine 
room there are three pump-wells into which water can be supplied 
from Spot Pond or from the pipes coming from the low-service 
pumping station at Chestnut Hill. The flow of water into the 
pump-wells is controlled by four 36-inch sluice gates. The chim- 
ney is 125 feet in height, built of brick with limestone trimmings. 
The exterior is 11 feet square at the base and 9 feet square at the 
top. The flue is 4 feet in diameter. 

The engine room contains at present two engines, one of 10,- 
000,000 gallons daily capacity, designed by E. D. Leavitt for the 
city of Boston and erected by the Blake Manufacturing Company 
in 1895 at the Mystic pumping station, whence it was removed in 
1899 ; and one of 20,000,000 gallons daily capacity, erected by the 
Holly Manufacturing Company of Lockport, N. Y. Space has 
been reserved in the room for a third engine for future use. 

The boiler room contains three vertical fire tube boilers, designed 
by Dean & Main and built by the Lake Erie Boiler Works of Buf- 



148 METROPOLrrAN WATER BOARD. [Jan. 

ialo, N. Y. They are 92 inches in diameter, 29^ feet high, and 
contain 256 2^-inch tubes, 15 feet long. The flue gases from the 
boiler can be taken directly to the chimney, or passed through a 
Green economizer containing 144 tubes. 

The engine room contains a 12.ton hand traveUing crane, designed 
and built by the New England Structural Company of Boston. 

The principal items of cost of this station, to December 31, ex- 
clusive of engineering, are as follows : — 

Building, including foundations for engines and boilers, sluice gates, 

heating piping and electric lighting, (118,952 22 

Engines, 68,889 87 

Boilers and fuel economizer, 25,695 08 

Travelling crane, 2,797 00 

Water and steam pipes, valves, etc., 9,790 IS 

Miscellaneous, 1,072 41 

Total, $227,196 71 

Forbes Hill Reservoir and Standpepe. 

On July 7 a contract was made with Beckwith & Quackenbush of 
Herkimer and Mohawk, N. Y., for the construction of a reservoir 
and the foundation of a standpipe on the summit of Forbes Hill in 
Quincy. They began work on July 16, completed the concrete 
foundation for the standpipe on September 11, and at the end of 
the year the masonry gate chamber of the reservoir was finished^ 
the pipes laid, the valves set, and the earth embankment of the 
reservoir was nearly ready for the concrete lining. The reservoir 
when completed will be rectangular in shape, 350 feet long by 170 
feet wide, with a depth of 17 feet of water and a capacity of 5,000,- 
000 gallons. In order to protect the embankments from frost, the 
reservoir has been filled with water to within 2 feet of the top of 
the embankments. 

Adjoining the reservoir a steel standpipe, 30 feet in diameter and 
64 feet 4 inches high, has been erected by Walsh's Holyoke Steam 
Boiler Works of Holyoke, Mass. The contract for this work was 
made July 20, the work of erection commenced October 15, and 
the standpipe placed in service on December 31. The standpipe 
is to be enclosed during the coming season by a masonry tower. 
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Miscellaneous . 

Early in the year an underground lead-covered cable, 5,140 feet 
in length, containing five conductors, was put in between the Fells 
Keservoir and the Spot Pond pumping station. Three of the con- 
ductors are used to operate a Winslow electric telemeter, which 
indicates and records at the pumping station the elevation of the 
water in the reservoir. Float gages showing the elevation of the 
water in the several pump-wells at the Chestnut Hill low-service 
and Spot Pond pumping stations, and in the new gate-houses at 
Spot Pond and Chestnut Hill Reservoir, have been constructed and 
set up. 

Pressure-recording gages have been installed in Watertown, at 
the office of the Water Department ; in Nahant, at the office of Mr. 
Wilson, chairman of the selectmen ; and in Lynn, at the Central 
Fire Station on Broad Street. 

At Chestnut Hill Reservoir a large amount of work has been done 
on the grounds in the vicinity of the pumping station, and new side 
tracks have been put in for delivering coal at the low-service sta- 
tion and pipes at the new pipe yard. The grounds about the sta- 
tion have been regraded and seeded, driveways built, the old wooden 
buildings moved, and a 6-inch sewer pipe 670 feet long laid between 
the two stations. In October granolithic walks were laid by Taylor, 
Carr & Andrews on the sidewalk in front of the pumping station lot 
and in the grounds approaching the buildings. 

Engineering. 

The following are the principal items of work upon which the 
engineering force of the Distribution Department has been engaged' 
during the year : — 

Preparation of plans and contracts and the superintendence of 
construction of works for raising and improving Spot Pond, for 
reservoir and standpipe on Forbes Hill in Quincy, for laying 24- 
inch submerged pipes across Chelsea Creek between Chelsea and 
East Boston, and for tunnel under the Mystic River between Charles- 
town and Chelsea; superintendence of construction of buildings, 
engines, boilers and other machinery at the pumping stations at 
Chestnut Hill and Spot Pond. 
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Surveys and plans have been made for a reservoir and pipe line 
for supplying water to the town of Stoneham, and for a pipe line 
between the southern gate-house at Spot Pond and the present ter- 
minus of the 48-ineh main near Tufts College. 

Considerable time has been devoted to working up results of the 
test of the AUis engine at the Chestnut Hill high-service station, 
and the preparation of record plans of pipe lines, pumping stations 
and the Spot Pond improvement. 



OFFICE FOBCE. 

Alfred D. Flinn, Principal Office Assistant^ John N. Ferguson, Office Assistant. 

Mr. Flinn has continued at the head of the designing and drafting 
force. The number of men in the department at the beginning of 
the year was 10, which was the largest number employed at any- 
time, and at the end of the year 9. 

The most important matters upon which the force worked during 
the year were the Wachusett Dam, the Forbes Hill Reservoir and 
standpipe, the Weston Aqueduct and Reservoir, indexing and filing 
drawings, and plans of new offices for the Board in Boston. 

Studies for the Wachusett Dam, which were in progress at the 
beginning of the year, were continued as the most important work 
of this force until the middle of the summer, when the plans were 
ready for letting the main contract for the construction of the dam. 
Studies for the various features of the dam were elaborated to such 
a degree as to require probably but little more study for the prepa- 
ration of the final working drawings, except for the hydro-electric 
power plant which it is proposed to install in the down-stream gate- 
chamber. 

To prepare for the letting of the dam, 22 sheets of drawings 
were made, reproduced by lithography and bound in a pamphlet of 
the same size as the specifications. 

Studies for the Forbes Hill Reservoir, begun in previous years, 
were completed, and contract drawings were prepared not only for 
the reservoir but also for the standpipe connected therewith. 
Studies, contract drawings and specifications for a masonry tower 
to enclose the standpipe were well advanced toward completion at 
the end of the year. This work was done with the advice of Messrs. 
Shepley, Rutan & Coolidge as consulting architects. 
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Late in the year studies for the Weston Aqueduct and Reservoir 
were undertaken, and much work was done upon studies of sections 
of the aqueduct in tunnel and in cut and cover work ; of the siphon 
and siphon chambers, where the valley of the Sudbury River is to 
be crossed ; and of the head house and terminal chamberw Several 
land plans have been drawn relating to the aqueduct and reser- 
voir, and the general features of the reservoir have received some 
attention. 

The systematic filing and indexing of drawings were deferred 
when the offices of the Board were first established, and have been 
set aside several times since on account of the pressure of current 
work, until the task has become not only a large but a difficult and 
tedious one. However, a system has been developed and much 
progress has been made. For the various departments accession 
books have been provided, with the margins of the pages numbered 
for each drawing, and columns arranged to record the title, descrip- 
tion, date, purpose, scale, kind of paper, size and filing number of 
each drawing. Each plan case has been given a number, and the 
drawers of each case numbered. Each drawing, when recorded in 
the proper accession book, receives an accession number, and when 
assigned a permanent filing place, a filing number, indicating the case 
and drawer where filed and its number in the drawer. The titles 
and other information relating to the drawings made to the pres- 
ent time have been written in the accession books. Two type- 
writers from the Library Bureau began on December 6 to write the 
card index from the accession books, and are still employed upon this 
work. The cards are now being arranged in a special cabinet, under 
suitable headings and subheadings for convenient reference, and it 
is hoped that the drawings may soon be properly filed and the card 
index made available for current use. 

Preliminary studies for the adaptation of the houses numbered 1 
and 3 Ashburton Place to the use of the Board for offices, the final 
plans for the location of the furniture therein and much miscella- 
neous work in connection with fitting the new offices, was done by 
this force. 

Besides matters already mentioned, the following have engaged 
the attention of this force : — 

Diversion of Water : Plans for the Nashua River Paper Com- 
pany's suit for water damages. 
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Wachusett Reservoir : Land plans and plans for Legislative Inves- 
tigating Committee and for hearings. 

Sudbury Reservoir : Land plans. 

Sudbury Dam : Regulating shutter for gate-house, stop-plank 
house and car. 

Sudbury Aqueduct: Stairs at Echo Bridge, and land plans. 

Marlborough Brook Filter-beds : Contract drawings for improve- 
ments. 

Chestnut Hill Reservoir and Grounds : 10-ton stiff-leg derrick. 

Chestnut Hill High-service Pumping Station : Boilers to replace 
Miles boilers Nos. 1 and 2, and steam piping for the same. 

Low-service Pumping Station : Supports for 36-inch hydraulic- 
lift valves, railings around light wells, tile floor, and miscellaneous 

details. 

Spot Pond Pumping Station : Changes in floor, fascia and railing 

for light wells, cast-iron floor plates, economizer engine and plat- 
form, and electric light fixtures. 

Pipe Lines : Saugus River Bridge pipe box, and Chelsea Bridge 
fender guard. 

Record Drawings : Clinton Sewerage ; Wachusett Aqueduct, — 
culverts, highway bridges, Assabet Bridge, dams and open channel ; 
Chestnut Hill High-service Pumping Station ; Low-sei'vice Pump- 
ing Station, and Spot Pond Pumping Station. 

Miscellaneous : Map for Legislative Committee on Metropolitan 
Affairs, drawings and tables for annual report, and diagrams of res- 
ervoir records. 

In all, 143 finished drawings were made during the year, also 
many studies, sketches and computations. 

Mr. Ferguson has continued in charge of the miscellaneous work 
of the oflSce, such as procuring supplies, making blue-prints, filing 
plans and records received from outside offices, and has also made 
many investigations and computations. 

AccroENTS. 

Four fatal accidents have occurred during the year, all in connec- 
tion with the railway used by Nawn & Brock in removing soil from 
the Wachusett Reservoir. The first accident occurred on June 13, 
•when a laborer was struck by a construction train at Sawyer's Mills ; 
on June 16 a second accident occurred at South Clinton, in which a 
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car repairer jumped from the front end of a train moving in one 
direction upon the second track in front of a train moving in an op- 
posite direction, and was struck by the front car of the last mentioned 
train-; the shock threw the brakeman from this car, resulting in the 
death of both ; the last accident occurred near the water tank at 
South Clinton, on September 2, when a water boy who was riding 
on the step of a locomotive was instantly killed in a collision between 
the locomotive and some cars standing on a side track. 



MAINTENANCE. 

In addition to the works maintained and operated in 1899, the 
maintenance and operation of the following works were begun in 
1900: 27.37 miles of ditches in swamps upon the Wachusett and 
Sudbury watersheds ; low-service pumping station at Chestnut Hill 
Reservoir, containing three 35,000,000-gallon engines; a pumping 
station at Spot Pond, containing one 10,000,000-gallon and one 
20,000,000-gallon engine ; a small temporary pumping station at 
Arlington ; a gate-house and pipe connections with pumping stations 
at Chestnut Hill Reservoir ; pipe yards at Chestnut Hill Reservoir 
and Glen wood ; Spot Pond as a completed distributing reservoir ; 
and a new line of pipe across Chelsea Creek from Chelsea to East 
Boston. In November the operations of the city of Boston in rais- 
ing a highway across the marsh between Breed's Island and Revere 
made it necessary to temporarily discontinue the use of the pipe 
which supplies Breed's Island standpipe, and by arrangement with 
the city the water supply has since been i>umped by the Board at the 
East Boston pumping station. 

The pumping stations at Somerville, Chelsea, Maiden, Medford, 
Everett and Saugus, which were maintained in 1899, and in some 
instances, during a part of 1900, at the expense of the Common- 
wealth, are no longer used, the operation of the last station being 
discontinued March 31, 1900. 

There has been an unusual amount of heavy work in the mainten- 
ance department during the year, in replacing across Chelsea Creek 
a pipe formerly belonging to the city of Boston ; in tunneling under 
the Mystic River, where the widening and deepening of a draw re- 
quired the removal of an existing siphon ; in replacing at the Chest- 
nut Hill high-service pumping station two boilers which were not 
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strong enough to carry steam at the pressure required for the larger 
pumping engines ; and in lowering about 400 feet of a 48-inch high- 
service main to conform to a lowering of the grade of Boylston Street 
in Brookline, 

Cities and Towns supplied in 1900. 

The following cities and towns were supplied with water from the 
Metropolitan Works in 1900 : — 



Boston, 


Melrose, 


Nahant, 


Chelsea, 


Quiney, 


Revere, 


Everett, 


Somerville, 


Swampscott, 


Maiden, 


Arlington, 


Watertown, 


Medford, 


Belmont, 


Winthrop. 



Newton and Hyde Park, both of which are in the Metropolitan 
Water District, receive no water from the Metropolitan Works. An 
emergency supply was fiirnished to the town of Lexington for twenty 
days in September and October. 

Organization of Maintenance Force. 

At the beginning of 1900 there was a total maintenance force of 
134, exclusive of such of the engineers in the department as devoted 
only a part of their time to maintenance, and exclusive of from 19 
to 22 men employed by the cities and water companies in their own 
pumping stations, but paid for by the Commonwealth. At the end 
of the year the force employed directly by the Board had been in- 
creased by 17, making a total of 151, and the additional force em- 
ployed during the previous year in the pumping stations of cities 
and water companies had been discontinued. 

Rainfall and Yield. 

The rainfall and yield for the first ten months of the year corre- 
sponded quite closely with those of the previous year. During the 
first three months there were very large rainfalls, with a correspond- 
ingly large flow in the streams, and during the subsequent months 
the rainfall was low and the flow of the streams was unusually small. 
The drought of 1899, however, continued until the 20th of January, 
1900, while the drought of 1900 was ended by the heavy rain of 
November 24-27. 
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Taking the year as a whole, the rainfall was about 10 per cent, 
above the average. The exceptionally high rainfalls and yields were 
in February and March, when the rainfall upon the Sudbury water- 
shed was 15.49 inches, while the average is 8.92 inches; and the 
yield of the watershed was 280,003,000 gallons per day, as against 
an average of 185,222,000 gallons per day. The exceptionally low 
rainfalls and yields were in July and August, when upon the Sud- 
bury watershed the rainfall was 4.68 inches, while the average 
is 7.81 inches. The evaporation from the water surfaces during 
these months exceeded the yield from the watershed, so that in both 
months there was an excess of evaporation, amounting to an average 
of 1,948,000 gallons per day, while the average net yield during 
these months is 18,234,000 gallons per day. 

During the five months from June to October, inclusive, the com- 
bined yield of the Wachusett and Sudbury watersheds was lower 
than in 1899 ; and, as stated in the report of last year, the yield of 
the Sudbury watershed during these five months in 1899 was less than 
any previous year included in the records. 

Additional statistics relating to rainfall and yields of watersheds 
may be found in Appendix No. 4, tables 1 to 9. 

Storage Reservoirs. 

Charles E. Haberstroh, assistant superintendent at South Fram- 
ingham, is in immediate charge of the storage reservoirs and other 
works on the Sudbury and Cochituate watersheds and of the Sudbury 
and Cochituate aqueducts, under the general direction of the Engi- 
neer of the Sudbury Department. 

The drought of the previous year left, on January 1, 1900, but 
6,428,400,000 gallons of stored water in the reservoirs connected 
with the Sudbury and Cochituate supplies, out of a total capacity of 
15,858,500,000 gallons. The storage diminished to 5,970,900,000 
gallons on January 14, after which it began to increase. The heavy 
rainfall in the latter part of January and in; February and March 
brought the drought to an end and caused a rapid gain in storage, 
and before the end of April the reservoirs were full. Owing to the 
very dry weather during the summer, the increased consumption in 
the Metropolitan District and the water used in filling Spot Pond, 
the storage existing on the Sudbury and Cochituate watersheds 
reached a lower level than in 1899. The storage was reduced from 
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15,829,900,000 gallons on June 1 to 5,646,400,000 gallons on No- 
vember 25. At this time the storage was 2,539,500,000 gallons less 
than on the same date in 1899 ; however, 1,280,000,000 gallons of 
this amount had been used in filling Spot Pond, and, deductkig this 
amount, the storage was 1,259,500,000 gallons lower than in 1899. 
The following table gives the quantity of water stored in the stor- 
age reservoirs at the beginning of each month. The second column 
gives the total in the reservoirs from which the supply is usually 
taken, the third column the storage in the other reservoirs, and the 
last column the total storage in all the reservoirs. 

Quantity of Water stored at the Beginning of Each Month. 



DATE. 



In Sndbnry 
Reservoir and 

Fnmingham 

Reservoir No. 3 

(Gallons) . 



In All Other 

Storage Reservoirs 

(Gallons). 



Total 
(Gallons). 



January 1, 1900, 
February 1, . 
March 1, 
April 1, 
May 1, . 
June 1, . . 
July 1, . 
A.ugust 1, . 
September 1, 
October 1, . 
November 1, 
December 1, 
January 1, 1901, 



8,077,200,000 
8,081,800,000 
6,212,800,000 
8,081,100,000 
8,893,600,000 
8,407,100,000 
7,938,100,000 
6,761,100,000 
6,204,600,000 
8,800,200.000 
8,066,000,000 
8,744,000,000 
6,206,900,000 



3,861,200,000 
4,848,900,000 
6,399,900,000 
7,018,800,000 
7,318,600,000 
7,422,800,000 
7,301,100,000 
6,878,200,000 
6,648,300,000 
4,608,100,000 
8,413,400,000 
3,188,800,000 
8,688,200,000 






6,428,400,000 

7,430,700,000 

12,642,700,000 

16,049,400,000 

16,712,100,000 

16,829,900,000 

16,239,200,000 

18,124,800,000 

10,847,800,000 

8,808,300,000 

6,468,400,000 

6,932,800,000 

8,839,100,000 



NoTB. — The storage in Dudley Pond is included In this table. 

At the beginning of the year the water in the Sudbury Resei^oir 
stood at elevation 245.06, which is 13.94 feet below the crest of the 
dam. The surface fell to 240.47 on January 20, 18.53 feet below 
the crest. The water then began to rise, and on March 31 reached 
the level of the crest. The flashboards having been put in place, the 
water rose to elevation 260.04 on April 5, and remained substan- 
tially at this level until June 10, when the draft upon the reservoir 
began to exceed the supply. The surface then lowered about 16.5 
feet to elevation 243.45 on November 9 ; it then began to rise. 
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and reached elevation 252.54 at the close of the year, 6.46 feet 
below the crest of the dam. 

The Marlborough Brook filter-beds, at the head of one branch of 
the Sudbury Reservoir, have been in service during the year, and 
have filtered all of the water of the brook except for a few short 
periods during freshet flows. Experience gained in operating the 
beds has led to some changes and improvements in the system, 
which have been described under the head of construction. 

Analyses have been made monthly by the State Board of Health 
of the water before and after passing through the filter-beds, and 
they show that the water is purified by filtration to a satisfactory 
extent. The average of all the examinations made during the year 
is as follows : — 

[PartB per 100,000.] 



Before 
Filtration. 



After 
Filtration. 



Color (platinum standard), . 
Total residue on evaporation, 
Loss on ignition, . 
Free ammoniai ... 
Albuminoid ammonia, . . 
Chlorine, .... 
Nitrogen as nitrates, . 
Nitrogen as nitrites, . 
Oxygen consumed, . 
Hardness 



0.45 
17.72 
4.50 
0.1010 
0.0553 
2.02 
0.1463 
0.0046 
0.76 
61.7 



0.06 
11.29 

0.0006 

0.0071 

1.48 

0.1828 

0.0005 

0.10 

4.1 



A considerable amount of work has been done during the year 
around the margins of the reservoir. In Southborough, near the 
cemetery, some low land has been drained and planted with ever- 
greens. 

Framingham Reservoir No. 5, which derives its supply almost 
wholly from the Sudbury Reservoir, was kept practically full 
throughout the year, with an extreme range of about 3 feet, de- 
pending upon the season. From April until the middle of June, 
during which time the flashboards were kept in position on the 
dam, the water was kept as high as possible, and during the re- 
inainder of the year it was kept slightly below the crest, to prevent 
a waste of water from the effect of the wind. 
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Framingham Reservoir No. 2. Water was drawn for use from 
this source at the rate of about 10,000,000 gallons per day for 
nineteen days in January and February, in order to avoid wasting 
water at a time when there was doubt if the Sudbury Reservoir 
would fill in the spring. Small quantities were also drawn from 
the reservoir from June 19 to July 28 and from August 9 to August 
15. Between August 23 and December 5, when the water in the 
reservoir had improved by longer storage, a much larger quantity 
of water, ranging from 10,000,000 to 32,000,000 gallons daily, was 
used from this source, the level of the water being maintained by 
drawing from the Ashland, Hopkinton and Whitehall reservoirs. 
After December 5 all of the surplus water from this reservoir was 
allowed to run to waste. 

Framingham Reservoir No. 1. Water in this reservoir was 
about 10 feet below the crest of the dam at the beginning of the 
year, on account of repairs to a 48-inch pipe. This work was 
completed January 4, and on January 27 the water reached the 
level of the crest of the dam. The reservoir has been kept practi- 
cally full during the remainder of the year. 

Ashland Reservoir. Water in this reservoir was about 29 feet 
below the spillway at the beginning of the year. On March 16 the 
reservoir was full, and remained so until July 19, when water was 
drawn to maintain the supply in Framingham Reservoir No. 2. On 
November 26 the surface was about 15 feet below the spillway ; 
from that time the water rose until the end of the year, when it 
was about 10 feet below the spillway. The amount of water drawn 
from this reservoir was 969,900,000 gallons. 

ffopkinton Reservoir. Water in this reservoir at the beginning 
of the year was about 24 feet below the spillway. On March 6 the 
reservoir was full, and remained so until July 17, when water was 
drawn to maintain the supply in Framingham Reservoir No. 2. 
On November 26 the surface had fallen to a level about 18 feet 
below the spillway ; from that time the water rose until the end of 
the year, when it was about 12 feet below the spillway. In all, 
957,700,000 gallons of water were drawn from this source, of which 
about 645,000,000 gallons were filtered through the filter-beds lo- 
cated just below the reservoir. 

Whitehall Reservoir was drawn upon for about 15,000,000 gal- 
lons per day for the first four days of the year. It remained nearly 
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full until August 26, when water was drawn in considerable quan- 
tities for the supply of Framingham Reservoir No. 2. On November 
6, when the flow was stopped, the surface had fallen about 4 feet, 
and since that time the reservoir has been gradually filling. In 
October the flume in the temporary dam near the outlet was lowered 
about 5.5 feet, to permit draining the reservoir to a lower level. 
The amount of water supplied by this reservoir, from July to No- 
vember, inclusive, was 649,700,000 gallons. 

Farm Pond has been kept nearly full throughout the year. It 
lowered gradually during the summer, owing to the dry weather 
and the operations of the Framingham Water Company, and was 
refilled once at the request of that company. 

On March 2, Jeremiah Mains, who had been foreman in charge 
of the maintenance of the reservoirs upon the Sudbury River water- 
shed for many years, died, and his place was filled by the appoint- 
ment of his son, William A. Mains, who was connected with the 
engineering force as leveller. Jeremiah Mains was one of the fore- 
men on the construction of Chestnut Hill Reservoir, and had ren- 
dered faithful and continuous service as foreman on the Boston and 
Metropolitan Water Works from 1867 to the time of his death. 

Lake Oochituate at the beginning of the year was about 4.5 feet 
below high water, but was full on February 25, and remained prac- 
tically so until July 1, when the amount drawn by the aqueduct 
exceeded the supply, and the surface lowered gradually until No- 
vember 25, when the water stood 9.05 feet below high water. It 
gained about a foot during the remainder of the year. Water was 
wasted at the outlet dam at times between February 16 and June 26. 
Water was drawn through the aqueduct to Chestnut Hill Reservoir 
from February 2 to March 28, from June 3 to June 8, and from June 
28 to the end of the year, the quality of the water during these inter- 
vals having been sufficiently good to allow of its use. About 76,- 
400,000 gallons were drawn from Dudley Pond into the lake from 
July 10 to July 26, during which time the level of the pond was 
lowered about 3 feet. At the beginning of the year Dudley Pond 
was about 3.5 feet below high water and on July 10 about 2 feet 
below high water. At the end of the year the water was 4,1 feet 
below high water. 

The filter-beds, situated near the shores of Lake Cochituate and 
used for filtering the water of Pegan Brook, have been in use two 
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hundred and thirty-two days throughout the year. In February and 
March the flow of the brook was quite large, but none of its water 
entered the lake unfiltered except during parts of three days in 
February and three days in March. During August, Septennber 
and October the flow of the brook was comparatively small, and it 
was necessary to pump only on ten days in August and eleven days 
each in September and October. The total quantity of water pumped 
during the year was 223,916,400 gallons. The total amount of coal 
consumed was 208,560 pounds, making 1,074 gallons of water 
pumped per pound of coal. 

When the water was drawn down during the autumn, a large 
amount of work was done around the margin of the Pegan Meadows, 
in the removal of objectionable vegetation, stumps and willow trees. 

Sources from which Water has been Taken. 

During the year the only water supplied from local sources was 
350,000 gallons pumped at Arlington in the first three days of the 
year, and 40,720,000 gallons drawn by the city of Medford from 
Wright's Pond, making in all an average of 113,000 gallons per day 
for the whole year from local sources. All of the supply except this 
very small quantity was furnished by the Metropolitan Works. The 
principal supply was taken from Framingham Reservoir No. 3, which' 
derives its supply mainly from the Sudbury Reservoir, which is in 
turn supplied from the Nashua River. For short periods in January 
and February, and from June 19 to July 28 and from August 9 to 
December 5, with the exception of a few days, water was also drawn 
for the supply from Framingham Reservoir No. 2 in quantities rang- 
ing from 6,000,000 to 32,000,000 gallons daily, the latter being 
drawn between September 23 and December 3. Between February 
2 and March 28, June 3 and June 8, and from June 28 to the end of 
the year, water was drawn almost constantly from Lake Cochituate. 

Aqueducts. 

The Wachusett Aqueduct has been in continuous use throughout 
the year, except for four days immediately after the heavy freshet in 
the middle of February, when the pond above the temporary dam 
had been lowered below the bottom of the aqueduct by the removal 
of the stop-planks and gates in the large flume ; and one day imme^ 



1901.] PUBLIC DOCUMENT— No. 57. 161 

diately after the freshet of March 2, when the water was quite turbid. 
During the time that the aqueduct was emptied in February it was 
cleaned inside for its whole length. The average daily flow for the 
whole year has been 60,452,000 gallons per day. From January 1 
to February 4, from June 10 to November 26, and after December 
14, substantially all the water in the river was turned through the 
aqueduct, except the amount permitted to flow down the river, in ac- 
cordance with the provisions of the Metropolitan Water Act. 

The usual work of maintenance of all the works connected with 
the aqueduct and of the ditches tributary to the open channel has 
been carried on throughout the year, and all of these works are in 
good condition. 

The Sudbury Aqueduct was in continuous service except on a few 
occasions for a day at a time, when it was necessary to empty it for 
cleaning. The total flow averaged for the whole year was 85,867,000 
gallons per day, which is 1,101,000 gallons more than the daily 
amount of water carried by the aqueduct last year. 

The difficulty of finding opportunities for cleaning the interior of 
the aqueduct increases every year, as the consumption approaches 
the maximum capacity of the aqueduct. Between May 4 and June 
7, cleaning took place from Framingham Dam No. 1 to Clark's waste 
weir. The brickwork was covered with a heavy coating of black 
slime ; sponge in large quantities was present, principally on the in- 
vert, which was from one-half to three-fourths covered throughout 
the whole length of the aqueduct. An increase in the amount of 
sponge in the tunnels was observed, especially in the Badger Hill 
tunnel, where the rock was completely covered. 

In the autumn, work was started on a retaining wall and steel 
stairway at Echo Bridge over the Charles Eiver. The object of this 
improvement is to allow people to pass from the top of the bridge to 
Ellis Street under the bridge. The contractor for the stonework 
was the Webb Granite and Construction Company of Worcester, 
and for the steelwork is G. P. Bullard & Co. The stonework was 
completed by the middle of November, but the steelwork is still in 
course of erection. 

Echo Bridge is 500 feet long, 18 feet wide, and the central arch 
has a span of 129 feet. As the summer was an unusually hot one, 
a few observations were made to determine the effect of expansion 
on the masonry. On July 3, when the temperature at 5 p.m. was 



162 METROPOLITAN WATER BOARD. [Jan. 

79° F., the amount of leakage flowing from under the iron door on 
Ellis Street was at the rate of 3 gallons per minute ; on July 20, 
with a temperature of 63° F, at 5 p.m., the leakage was 1.5 gallons 
per minute ; while on several days when the temperature reached 
from 93° to 101°, the leakage rose to about 8 gallons per minute. 
The expansion of the masonry causes longitudinal cracks, which 
close as the temperature falls. 

The following repairs have been made upon the interior of the 
Waban arches : the cement work in the north gallery, which had 
been disintegrated by frost, was removed, and the floor for its entire 
length was repaired and plastered and a pitch given towards the 
middle gallery, so as to make the water flow more freely towards the 
tell-tale pipes, A portion of the south gallery flooring was treated 
in the same manner. Portions of the interior arches were also re- 
plastered, A steam heating plant has been installed at this bridge, 
to prevent the formation of ice in the galleries and other interior 
portions of the bridge. Steam was turned on December 11. 

In Chestnut Street, Newton Upper Falls, a sewer was built by the 
city of Newton, crossing under the aqueduct in a culvert originally 
provided for the purpose. Three lengths of cast-iron pipe, 8 inches 
in diameter, with lead joints, were used in making the crossing. A 
6-inch gas main, crossing over the top of the aqueduct, was also laid 
in the same street. 

About 6,188 feet of new fencing have been built and 8,644 feet 
of old fences repaired, principally in Newton and Wellesley. 

As the aqueduct is now run to nearly its full capacity much of the 
time, measurements are taken from time to time, to determine the 
height to which the surface of the water rises in different parts of 
the aqueduct with a known quantity flowing. 

The Oochituate Aqueduct was in use two hundred and fifteen days. 
The total quantity of water conveyed by the aqueduct averaged for 
the whole year 12,236,000 gallons per day. The work of repairing 
in a systematic manner all of the cracks in the aqueduct where on 
embankments, which was in progress at the date of the last report, 
was continued until January 30, when the repairs were substantially 
completed, and it became necessary to discontinue them, in order to 
use the aqueduct. Practically all these cracks, from the westerly 
end down to and including those on Seaver's embankment easterly 
•from the Waban station in Newton, have been repaired. The scraping 
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of the interior of the four siphon pipes across the Charles Eiver val- 
ley, which was in progress at the date of the last report, was com- 
pleted in January. The aggregate length of pipe scraped was 4,671 
feet. The number of cubic yards of iron rust removed was 37, and 
almost all of it came from the two 30-inch and the 36-inch pipes. 

As a result of the scraping of the pipes, of lowering the level of 
the water in Chestnut Hill Reservoir and of running the aqueduct 
under a head at its upper end, 24,000,000 gallons daily were run 
through it for a short time during the month of July. This is a 
larger quantity than it had before been thought possible to run 
through this aqueduct. 

Early in the year arrangements were made for taking current 
meter measurements of the flow in this aqueduct, A track board for 
guiding the meter was installed in Wellesley, at Station 283 -f- 63, 
and over it was erected a small shelter house. A number of obser- 
vations were taken, and the flow through the aqueduct is now de- 
termined with greater accuracy than in the past. 

The joints in the stone and brick masonry in the Dedman's and 
Wellesley waste weirs, also in the siphon chambers, were thoroughly 
repaired. The masonry connected with the manholes was also put 
in good condition. New stop-plank guides were placed in the 
Wellesley waste weir. Early in September the four siphon pipes 
were thoroughly reinforced with concrete at the proposed crossing 
of the road to be built by the Metropolitan Park Commission, who 
paid for the work. 

The usual work of maintenance in connection with fences and 
culverts, patrol and repairs on the aqueduct, and mowing of weeds 
and bushes and loaming of embankments, has been carried on 
throughout the year. 

The town of Wellesley has done a considerable amount of work 
on its highways and public buildings, which has been more or less 
connected with the maintenance of the Cochituate Aqueduct. Some 
of the aqueduct land has been taken for the widening of Central 
Street, near the corner of Linden Street, and 6 feet of clean gravel 
filled over the aqueduct. Land has also been taken by the town 
for the widening of Washington Street, but at the crossing of the 
aqueduct the additional filling over it was very slight. The town 
has been given a right of way across the aqueduct, to enable it to 
reach the department buildings at Wellesley Hills. 
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Pumping Stations. 

Until June 1 the engines at the Chestnut Hill high-service station 
were used for pumping not only the water for the southern high- 
service district, but also for the portion of the Metropolitan Water 
District north of the Charles River. On that date the first of the 
engines at the new low-service station was placed in service, and 
these engines have since been used to pump most of the water for 
the low service. Since October 9, when all three engines at the 
low-service station became available for use, the water for the low- 
service district of Boston has been furnished by pumping instead 
of by gravity from the Chestnut Hill and Brookline reservoirs. 
This change was in accordance with the original recommendations 
of the State Board of Health, in its report upon a Metropolitan 
Water Supply in 1895. The increase in pressure was rendered 
necessary by the greater height of modern buildings, which, even 
upon the lowest lands, received an insufficient pressure by gravity. 
The pressure maintained since pumping was commenced has been 
equivalent to a head of from 20 to 25 feet in excess of that fur- 
nished by gravity. 

Until March 7 the water for the northern high-service district 
was pumped at the local pumping stations in Maiden, Somerville 
and Chelsea. On that date the Leavitt engine at the Spot Pond 
station was started, and on March 20 and 21 pumping was discon- 
tinued at the Maiden and Somerville stations. On March 31 the 
pumps at the Chelsea station were stopped, and since that date all 
water for the northern high service has been pumped at the Spot 
Pond station. Water for the higher portions of the West Rox- 
bury district has been pumped at the West Roxbury station, which 
has been leased from the city of Boston ; and for the high-service 
district in Arlington at a temporary station, which was built in 1899 
near the Brattle station of the Boston & Maine Railroad. 

Until August 31 the operation of the stations was under the charge 
of Will J. Sando. Since that time J. W. Lynch, engineer in charge 
of the stations at Chestnut Hill, has been given general charge of the 
mechanical work at all of the stations, and the engineer of the Dis- 
tribution Department retains the general supervision of their opera- 
tion. 

The present daily pumping capacity of all the stations is 204,000,000 
gallons, and the force employed numbers 51. 
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The saving in the cost of pumping water in the Metropolitan Water 
District by discontinuing the use of many small stations is illustrated 
by the following figures, giving the cost of operating the seventeen 
stations in the District in the year 1897, before the introduction of the 
Metropolitan supply ; of pumping in 1899, when several of the stations 
had been discontinued ; and in 1900, when nearly all of the water was 
pumped at the three large stations of the Metropolitan Works : — 



Coat of 
Pumping. 



Million aallons 
Pumped. 



Cost 

per Million 

Gallons. 



1897, 
1899, 
1900, 



$122,400 00 
84,688 00 
00,981 28 



12,700.0 
19,846.6 
27,207.2 



$9 64 
4 26 
8 84 



Chestnut HUl High-service Station, 

At this station the two 8,000,000-gallon auxiliary engines and the 
20,000,000-gallon Leavitt engine have been used for both high-ser- 
vice and low-service duty. The 30,000,000-gallon Allis engine has 
been used only for high-service duty, and has pumped 90 per cent, 
of the water used to supply the southern high-service district. 

The following are the statistics relating to operations at this 
station : — 



Low Sebyiob. 



Engines 

Nos. 
1 and 2. 



Engine 
No. 8. 



Total quantity pumped (million gallons), 
Total coal used (pounds), .... 
G-allons pumped per pound of coal, . 
Average head pumped against (feet), 

Cost of pumping : -^ 

Labor, 

Fuel, 

Repairs, 

Oil, waste and packing, .... 
Small supplies, . . . 

Total for station, 

Oostper million gallons pumped to reservoir. 
Cost per million gallons raised one foot high, 



1,891.82 

1,118,216 

1,244.23 

48.70 



$2,602 85 

1,989 82 

2,011 68 

86 86 

120 97 



$6,762 18 

$4 860 
100 



4,449.09 

2,806,965 

2,128.81 

62.08 



$6,066 88 

4,106 66 

1,701 63 

258 92 

260 69 



$11,388 08 

$2 568 
049 



High Sbbviob. 



Engines 

Nos. 

1 and 2. 



Engine 
No. 8. 



Engine 
No. 4. 



63.41 
156,827 
404.33 
125.08 



$196 32 

278 96 

282 14 

8 69 

17 28 



$778 89 

$12 276 
098 



830.20 

787,941 

1,125.02 

128.26 



$1,127 27 

1,813 61 

643 26 

66 34 

79 98 



$8,180 81 

$8 771 
031 



8,293.89 

5.627,514 

1,473.72 

125.34 



$10,006 10 

10,018 22 

2,299 08 

565 61 

611 36 



$23,490 86 

$2 832 
023 



Totals. 



16,027.41 

9,946,462 

1,511 

96.44 



$18,998 9S 

17,706 07 

6,887 79 

921 42 

1,080 12 



$46,644 82 

$8 081 
081 



Coal has been furnished for use at the station as follows : — 



Loyal Hanna Coal and Coke Company, 

E. B. Townsend, 

Loyal Hanna Coal and Coke Company, 
Gillespie & Pierce (screenings), 
Gillespie & Pierce, .... 



2,525.35 gross tons, at t3.67 per ton. 

688.90 gross tons, at 1^.09 per ton. 
1,209.14 gross tons, at 14.78 per ton. 

100 . 00 net tons, at t2 . 00 per tAt«L. 
45 A% \i'eX\oti&.,^\.\'>k.^^^««^'^^' 
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In order to provide additional boiler capacity for operating engines 
Nos. 3 and 4, the two horizontal return tubular boilers which ^rere 
installed with the Gaskill engines in 1885 are being replaced by two 
boilers of similar type, designed to carry 185 pounds steam pressure. 
A contract for building and delivering these boilers at the station 
was made on September 26, with the Lake Erie Boiler Works, for 
the sum of $2,450 each. The boilers arrived at the station about 
the middle of December, and are now being placed in position. 
They are of the return tubular type, each 64 inches in diameter, 
containing 102 3-inch tubes, 18 feet long. Mechanical stokers, fur- 
nished by the American Stoker Company of New York at a cost of 
$1,000, are to be used in connection with the boilers. 

The cost per million gallons of water raised one foot high at this 
station was $0,031, which is slightly less than the cost in 1899. As 
the cost of repairs in 1900 was large, on account of the purchase of 
the new boilers and stokers, and as the cost of coal was $0.45 per 
ton more than during the previous year, the cost per million gallons 
pumped is very satisfactory. 

Chestnut Hill Low-service Pumping Station, 

At this station three 35,000,000-gallon engines, built by the Holly- 
Manufacturing Company, have been placed in service. Engine No. 
5 was started on June 1, engine No. 6 on July 3 and engine No. 7 
on September 27. The engines were put into regular service before 
their final completion, and at the present time some work remains 
to be done on all of the engines. They have operated very satis- 
factorily, and the duty is constantly improving. 

The following are the statistics relating to operations at this 

station : Bnglnet 

Not. 5, 6 and 7. 

Total quantity pumped (million gallons), .... 9,431.14 

Total coal used (pounds), 3,779,657 

Gallons pumped per pound of coal, 2,495.24 

Average head pumped against (feet), 51.82 

Cost of pumping : — 

Labor, $7,499 38 

Fuel, 7,469 24 

Repairs, 62 09 

Oil, waste and packing, 487 23 

Small supplies, 361 52 

Total for station, $1^*879 46 

Cost per million gallons pumped to reservoir, .... 1 684 

^5^/>er m/iiion gallons raised one loot Mgh, . . . . 032 
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Coal for use at the station has been purchased as follows : — 

Loyal Hanna Coal and Coke Company, . 386.81 gross tons, at 13.67 per ton. 

E. B. Townsend, 379.16 gross tons, at (4.09 per ton. 

Loyal Hanna Coal and Coke Company, . 1,704.01 gross tons, at (4.78 per ton. 

Pumping for the Northern High-service District. 

In 1898 the water for the northern high-service district was 
pumped at ten local pumping stations, because the Metropolitan 
Water Works were not far enough advanced to enable the pumping 
to be concentrated. At the beginning of 1899 arrangements were 
made with the water departments having the larger pumping stations, 
for the operation of the stations by the Metropolitan Water Board, 
concentrating the pumping during the greater part of the year in 
four stations, but for a small portion of the year it was necessary to 
utilize two others. This produced a considerable saving, and the 
cost of pumping 2,337,290,000 gallons was $32,860.33. 

In the early part of 1900 three of these pumping stations were 
operated until an engine in the Spot Pond station was in readiness 
for use, after which the pumping was done at this station, with a 
further saving in cost. 

As only one engine was available at the Spot Pond station until 
November 1, several of the local stations were kept in readiness for 
use in case of emergency. 

The cost of operating the Spot Pond station, where 80.4 per cent, 
of the water for this district was pumped, was $10,868.98 ; of oper- 
ating the other stations, where the remainder of the water was 
pumped, and of maintaining the stations subsequently in readiness 
for use, was $10,564.76, making a total of $21,423.73, which is a 
saving over the cost for the previous year of $11,436.60. The re- 
sults obtained at the Spot Pond station show that there will be a 
still further saving in cost next year. 

The local stations used in 1900 in connection with the Metropoli- 
tan Works included the Somerville, Maiden, Chelsea and Medford 
stations. No water was pumped at the Medford station, but it was 
kept in readiness for use until April 21. Pumping was discontin- 
ued at the Somerville station on March 19, at the Maiden station on 
March 20 and at the Chelsea station on March 31. The total number 
of gallons pumped at these stations was 492,900,000. One engineer 
was retained at both the Somerville and Chelsea stations, to keep the 
machinery in readiness for use, until about tVka xKAS^a <2il ^^^vi^^'st* 
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Spot Pond Pumping Station. 

The operation of one pumping engine at this station was begun 
on March 7, and after March 31 all the water used by the northern 
high-service district was pumped here. Until November 1 the 
water was pumped by the 10,000,000-gallon Leavitt engine, known 
as No. 8. On that date the new 20,000,000-gallon engine, built by 
the Holly Manufacturing Company, known as No. 9, was started, 
and since November 20 this engine has been used exclusively. 

The following are the statistics relating to operations at this 
station : — 



Total quantity pumped (million gallons) , 
Total coal uied (ponndi), • . . . 
Gallons pumped per ponnd of ooal, . . 
Average head pumped against (feet) , 



Cost of pumping : — 
Labor, .... 

Fuel 

Bepairs, • 
Oil» waste and packing, 
Small supplies, . • 
Total for station, . 



Cost per million gallons pumped to reservoir. 
Cost per million gallons raised one foot high, . 



BVOINBB. 



Number 8. 



Number 9. 



1,728.10 

2,295,878 

7&2.70 

126.52 

$8,026 65 

4,946 98 

48 97 

274 17 

886 60 



$9,278 87 



$5 869 
042 



287.08 

826,681 

881.82 

122.50 

$727 07 
701 84 

74 20 

77 50 



$1,580 61 

$5 507 
045 



Both 
Bngin«s. 



2,015.18 

2,621,660 

768.68 

126.06 

$4,868 72 

6,648 82 

48 07 

848 87 

464 10 



$10,868 08 

$6 888 
048 



Coal has been purchased for use at this station as follows : 
1,241.42 gross tons Cumberland coal, at an average price of $4.77 
per ton; 427.74 gross tons of anthracite coal, at an average price 
of $5.07 per ton; 127.81 gross tons anthracite screenings, at an 
average price of $3.07 per ton. 
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West Moxbury Pumping Station. 

The following are statistics relating to operations at this station 
for the year 1900 : — 

Daily average quantity of water pumped (gallons), .... 355,000 

Daily average quantity of coal consumed (pounds), .... 2,000 

Gallons pumped per pound of coal, ....... 177 

Cost of pumping : — 

Labor, »2,683 80 

Fuel, 1,895 71 

Repairs and small supplies, 188 05 



Total for station $4,717 06 

Cost per million gallons pumped to reservoir, 86 41 

Cost per million gallons raised one foot high, 279 

The daily average quantity pumped was 16.8 per cent, over the 
amount pumped in the previous year. 

Arlington Pumping Station. 

The pumps at this station were first started on January 1, and 
since January 3 they have puioaped all the water for the high-service 
district of the town of Arlington. From September 14 to October 
3, inclusive, a portion of the supply of the town of Lexington was 
pumped at this station. The total quantity supplied to that town 
was 2,519,000 gallons. The plant is a temporary one, consisting 
of two small pumps purchased from the town of Arlington, located 
in a small wooden building near the Brattle station of the Boston & 
Maine Eailroad. 

The following are the statistics relating to operations at this 
station : — 

Daily average quantity of water pumped (gallons), .... 804,000 

Daily average quantity of coal consumed (pounds), .... 1,924 

Gallons pumped per pound of coal, 158 

Cost of pumping : — 

Labor, (2,003 67 

Fuel 946 60 

Repairs and small supplies, 417 64 

Total for station, »3,866 71 

Cost per million gallons pumped to standpipe, 30 31 

Cost per million gallons raised one foot high, 112 
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East Boston Pumping Station. 

On account of the raising of the grade of Bennington Street be- 
tween Revere and Breed's Island, it was found necessary in Novem- 
ber to discontinue through the winter the use of the 12-inch pipe 
through which the supply to the standpipe on Breed's Island was 
furnished. Permission was obtained from the Water Commissioner 
of Boston to use one of the pumps in the old East Boston pumping 
station, belonging to the city of Boston ; and since November 7 the 
supply for the small district on Breed's Island has been pumped at 
this station. One man is employed to operate the pump, and about 
50,000 gallons per day are pumped to the standpipe. 

Detailed statistics with regard to the operation of the several stsr- 
tions may be found in Appendix No. 4, tables 13 to 19. 

CoNSUMPnoN OF Watek. 

The daily average quantity of water consumed in the cities and 
towns in the Metropolitan Water District, supplied wholly or in 
part by the Metropolitan Water Works during the year 1900,* was 
94,205,000 gallons, equivalent to 115.5 gallons per inhabitant in 
the District supplied. Of the above quantity, 94,092,000 gallons 
per day were supplied by the Metropolitan Water Works, and 
113,000 gallons per day from local sources. The increase in the 
daily average consumption of water in these cities and towns over 
that of the previous year was 5,672,000 gallons, or 6.4 per cent. 
On account of the mild winter, the consumption during the first six 
months of the year was but little more than for the correspond- 
ing months in 1899, but during the last six months there was a 
large increase in the consumption. 

The daily average consumption of water in the low-service dis- 
trict was 62,659,000 gallons, — an increase of 3.7 per cent, over 
that in the same district in 1899. 

In the southern high-service district the consumption was 24,021, 000 
gallons, — an increase of 16.4 per cent, over the preceding year. 
The relatively greater increase in the consumption in the high-ser- 
vice as compared with the low-service district is accounted for, at 
least in part, by the extension of the high service which changed the 

* Excluding Newton and Hjde Park, which are in the Metropolitan Water District, but re- 
ceive no water from the Metropolitan Works. 
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lines separating the districts. In the northern high-service distidct 
the consumption was 6,865,000 gallons, which is apparently a slight 
decrease as compared with the figures of the preceding year. It now 
seems probable that the figures for the consumption of water in this 
district in 1899 were too large. The water was then pumped at 
nine small stations, and the quantity determined by pump measure- 
ments. It is probable that sufiScient allowance was not made for 
the slip or leakage of water through the pumps. 

The daily average consumption of water in the southern extra 
high-service district in West Roxbury was 355,000 gallons, and in 
the northern extra high-service in Arlington 305,000 gallons. 

Detailed statistics of the consumption of water may be found in 
Appendix No. 4, tables 20 to 25. 

Quality of Watek. 

Samples of water were collected every two months from ten points, 
monthly from six points and weekly from three points upon the 
works, and sent to the State Board of Health for analysis and exam- 
ination. Samples of water have also been collected each week from 
many points upon the works and examined microscopically and for 
color, odor and taste, and during a portion of the year for turbidity, 
by the biological force of the Metropolitan Water Board. 

The quality of the water furnished has not been quite as good as 
in the previous year, and for this there are several reasons. The 
best water supplied to the District is that taken from the Sudbury 
Reservoir and Framingham Eeservoir No. 3, which derive their sup- 
ply mainly from the Nashua Eiver. Owing to the increase in the 
quantity of water consumed and the quantity of water required for 
filling Spot Pond, together with the unusually dry season, a smaller 
proportion of the water was taken from this source, and more had to 
be taken from the southerly branch of the Sudbury Eiver, on which 
Framingham Eeservoir No. 2 is situated, and from Lake Cochituate. 
The proportion taken from these less satisfactory sources was 14.2 
per cent, in 1899 and 22.6 per cent, in 1900. 

The fact that the reservoirs were very low at the beginning of the 
year, so that they did not carry over as much water that had been 
improved by long storage, was another important factor in the quality 
of the water in 1900. 
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The following table gives a comparison of the average results of 
examinations made for the years 1897, 1898, 1899 and 1900 : — 

Comparison of Examinations of Boston Tap Water , 1897 ^ 1898^ 1899 and 

1900. 



1SS7. 



1S96. 



1S»». 



State Board offfeaUh ETBaminoHonM. 
Color (NeMleritandard), .... 

Total reaidue 

Loaa on ignition, 

Free ammonia, 

(total, 
diaaolved, 
snapended, . 

Chlorine, 

Nitrogen as nitratea 

Nitrogen as nitrites, 

Oxygen consumed, 

Hardness, . • 



Metropolitan Water Board Examinatione. 

Color (piatinnm standard), 

Total organisms, 

Amorplious matter, 

Bacteria 



.66 
,82 

>84 

!oooo 

.0198 

.0177 

.0016 

.40 

,0187 

.0001 

.04 

.6 






0.69 
861 
177 
106 



0.41 

4.19 

1.60 

0.0008 

0.0162 

0.0186 

0.0016 

0.29 

0.0097 

0.0001 

0.44 

1.4 



0.40 
230 
181 
96 



0.28 

8.70 

1.80 

0.0006 

0.0186 

0.0122 

0.0014 

0.24 

0.0187 

0.0001 

0.86 

1.1 



0.82 
192 
201 
117 



0.24 

8.80 

1.90 

0.0012 

0.0157 

0.0188 

0.001A 

0.25 

0.0078 

0.0001 

0.38 

1.8 



0.84 
488 
97 
181 



NoTB. — Cliemical analyses are in parts per 100,000, organisms and amorphous matter in standard 
units per cubic centimeter, and bacteria in number per cubic centimeter. The standard unit has an area 
of 400 square microns, and by its use the number of diatomaoeas are decreased, and the number of 
chlorophyoeflB and oyauophycefls are very much increased, as compared with the number of orffanlsms* 

The examinations for-1897 cover a period when no water was taken 
from the Nashua River ; in 1898 the Nashua Eiver water was used 
only during the last eight months, and in 1899 and 1900 it was in 
use for the whole year. As stated in a previous report, there was a 
very great improvement in the quality of the water from 1897 to 
1899. The chemical analysis indicates only a very slight change 
for the worse from 1899 to 1900. The microscopical examinations 
show that there were, as a rule, many more of the organisms which 
may affect the odor and taste of water in 1900 than in the previous 
year. 

The rapid increase in the consumption of water will make it diffi- 
cult, in the next two or three years, before the Wachusett Reservoir 
and the Weston Aqueduct are in operation, to maintain the standard 
of quality of 1899 and 1900, since it will be necessary to operate 
both the Sudbury and Cochituate aqueducts in order to convey the 
required quantity of water, and it may be necessary to take a larger 
proportion of the water from the less satisfactory sources. 

During the greater part of the year no water was drawn from Spot 
Pond for use in the District, and during much of the year the water 
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was unfit for use. In March it was found that the water was of good 
quality, and from March 19 to 26 water was drawn from the pond 
for supplying a portion of the District and to lower the pond. In 
July the improvement of the pond as a distributing reservoir was so 
far completed that it was connected with the system, and the work 
of refilling it was commenced. Water was kept constantly running 
into the pond until the latter part of the year, when it had improved 
in quality so much that it was satisfactory for use. 

Appendix No. 4, tables 26 to 35, gives the detailed results of 
chemical, microscopical and bacterial examinations of water from 
various parts of the Metropolitan Water Works. 

Biological Laboratory. 

On July 31, 1900, Dr. Frederick S. Hollis, chief biologist, re- 
signed, to accept a position at Yale University, and was succeeded 
by his first assistant, Horatio N. Parker. 

During the year 2,640 microscopical and 1,245 bacterial examina-. 
tions of water were made at the laboratory of the Metropolitan 
Water Board, at No. 3 Mt. Vernon Street, Boston. Of the micro- 
scopical examinations, 2,070 were of the regular weekly samples 
and 570 were made in connection with special examinations. 

The principal results of the work done by the biological force are 
given in Appendix No. 4. Table No. 33 gives the results of the 
microscopical examinations. Table No. 34 of the bacterial examina- 
tions. Table No. 35 gives the colors of the water and Tables Nos. 
36 and 37 the temperatures of the water and air. 

Sanitary Inspection. 

The sanitary inspection on the watersheds at the sources of sup- 
ply, described in the last report, has been continued under the direc- 
tion of William W. Locke, C.E., sanitary inspector. The greater 
part of the inspection has been upon the Sudbury and Cochituate 
watersheds, where there is a large population, but he also devotes a 
portion of his time to the inspection of the Wachusett watershed. 
The results obtained continue to be very satisfactory. 

A summary of the work done in 1900 upon the Sudbury and 
Cochituate watersheds is given in the accompanying tables. The 
first table shows the number of premises inspected, a classification 



METROPOLITAN WATER BOARD. 



[Jan. 



of the cases inspected aud the condition of the premises at the end 
of the year. The headings of this table explain themselves, except 
in a few instances ; under the heading " Suspected " are iocladed all 
cases where positive information could not be obtained, and where 
it is suspected that there may be some objectionable drainage ; under 
the heading " Premises Vacant" are included all cases which at pres- 
ent Ornish no objectionable drainage, but which might furnish such 
drainage if the premises were occupied ; under the heading " Unaat- 
isfactory " are included aU cases where there may be, under the most 
unfavorable conditions, wash from privies or direct sink drainage, 
all suspected cases and all cases of manufacturing wastes entering 
feeders, even though there may be some attempt at previous puri- 
fication. 

The second table sGows the improvements efi'ected in 1900. No 
cases are entered as remedied unless complete sewer connections 
have been made or all probability of future contamination has been 
removed, and no cases are entered as partly remedied except where 
positive improvement in the sanitary condition has been efi'ected. 

Sumviary of SanUary Inspections on l?ie Su^ury and Cochituate Watershed* 
in 1900. 
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Sanitary Imjprovements effected on the Sudbury and Cochituate Watersheds 

in 1900. 



DISTRICT. 



Remedied by 

Sewer 
GonnectloDB. 



Otherwise 
remedied. 



Partly 
remedied. 



CeBspooli 

abandoned 

on Account of 

Sewer 
Connectiona. 



Sudbury Watershed, 

Farm Pond 

Framingham Resenroir No. 8, . 
Stony Brookf .... 
Angle Brook, .... 



Framingham reaervoira Noa. 1 and 2 and 
Cold Spring Brook, 



Baatern Sadbnry, . 
Indian Brook, . 
Western Sudbury, . 
Whitehall Reservoir, 
Cedar Swamp, . • 



68 



Cochituate Watershed, 
Snake Brook, 
Pegan Brook, . 
Course Brook, • 
Beaver Dam Brook, 
Totals, . 



12 



76 



14 



169 



8 



6 
19 

8 
1 
1 



8 
1 



88 



60 



12 



76 



14 



161 



A steady improvement in the sanitary conditions prevailing on 
the watersheds has been made during the year, particularly in dis- 
tricts where there are street sewers. This is true in a marked de- 
gree in Pegan and Angle brook districts, which include the greater 
part of the town of Natick and the city of Marlborough. 

In Natick 75 cesspools have been abandoned on account of sewer 
connections, as compared with 74 last year and 36 in 1898. In 
many of these cases the cesspools were a menace to the purity of 
the water supply on account of being near the brooks, or because 
the owners were inattentive and allowed the cesspools to overflow. 

In Marlborough a marked improvement has been made in the 
sanitary conditions. A complete improvement by sewer connection 
has been made in 58 cases and in other ways in 3 cases, while 19 
cases have been partly remedied. The corresponding figures for 



176 METROPOLITAN WATER BOARD. [Jan. 

• 

last year are 14, 1 and 3. The improvement this year is partly due 
to the very efficient assistance rendered the inspectors of the Metro- 
politan Water Board by the Marlborough board of health. 

In South Framingham a new low-level sewer has been begun by 
the town, designed to take the sewage from the section adjacent to 
Beaver Dam Brook. In this district there are at present 79 houses 
and 4 factories which have no proper method of sewage disposal. 
Some further work must be done on the sewer before it can become 
available for carrying off the sewage of this district. 

Distributing Resebvoirs. 

The distributing reservoirs maintained by the Metropolitan Water 
Board are the Chestnut Hill Eeservoir, Waban Hill Reservoir, Spot 
Pond, the Mystic distributing reservoir near Tufts College, the Fells 
Reservoir of the northern high service in the Middlesex FeUs Res- 
ervation, and the Arlington standpipe. The Forbes Hill standpipe 
in Quincy was placed in service on the last day of the year. 

Chestnut HUl Reservoir. 

During portions of the year the Bradlee basin, and some of the 
time the Lawrence basin, have been kept below high-water level, for 
the purpose of increasing the discharge of the Cochituate Aqueduct 
and to facilitate the work of building the gate-house for supplying 
water to the pumping stations. 

On October 9, when the change was made by which water was 
supplied to the low-service district of Boston by pumping instead 
of by gravity, the gates connecting the reservoir directly with the 
mains leading to the city were closed. The usual work has been 
done around the reservoir, and it is in good condition. 

Richardson W. Sawtell, foreman at Chestnut Hill Reservoir, who 
has been connected with the works ever since the construction of 
the reservoir, was, through illness, obliged to give up work on De- 
cember 29. Frederick W. Clark, who has also been connected with 
the works for many years as clerk at the reservoir and pumping 
station, with a general supervision of the work at the reservoir, has 
been relieved of his work in connection with the pumping station, 
and has been given the duties of Mr. Sawtell as foreman. 
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Waban Hill Reservoir. 

This reservoir was purchased from the city of Newton on October 
12, 1900. It was built in 1877, and has a capacity of 13,600,000 
gallons. In 1891 the city of Newton constructed a covered reservoir 
at a higher level, and since that time this reservoir has been but little 
used. The water stored in the reservoir at the time of the purchase 
was of poor quality, and on November 22 the work of drawing the 
water off and wasting it was commenced. It was found necessary to 
pump the water from the bottom of the reservoir, and it was not 
until December 9 that it was entirely empty. The sediment on the 
slopes and bottom of the reservoir was removed and the surfaces 
were thoroughly cleaned. Two hundred and eight double loads of 
frozen material were removed. This material contained a very 
large percentage of water, so that the number of loads does not 
fairly represent the actual amount of sediment removed from the 
reservoir. Some of the joints between the paving stones were 
chinked, and the exterior woodwork of the gate-house was painted. 
Water was admitted to the reservoir on December 12, and the res- 
ervoir was full on December 17. 

Spot Pond. 

On January 1, 1900, the elevation of the surface of the water in 
the pond was 144.2 feet above Boston city base, or 9.8 feet below the 
old high- water mark. The heavy rainfall during January and Feb- 
ruary caused the pond to rise about 3.5 feet. From March 19 to 
26, inclusive, water was drawn from the pond for the supply of the 
District, and the surface lowered to elevation 144. From the latter 
date until July 12 the pond was shut off from the distribution sys- 
tem, and the yield of the pond was wasted into Spot Pond Brook. 
On July 12 the improvement of the pond was so far completed that 
the work of refilling the pond by pumping from Chestnut Hill was 
commenced. The pond level was raised about 1 foot, where it re- 
mained until August 15, when pumping into the pond was resumed. 
On September 1 the surface was at elevation 146,14; October 1, 
149.49; November 1, 153.94; December 1, 158.08; and Decem- 
ber 31, 159.54, or 3.46 feet below the new high-water mark. On 
the last date the pond contained 1,450,000,000 gallons, while the 
capacity of the full pond is 1,791,700,000 gallons. 
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Mystic Reset^voir, 

Considerable work has been done on the roadways, and the joints 
in the granite walls surrounding the reservoir have been repointed 
above high-water mark with Portland cement. The reservoir, gate- 
house and grounds are now in good condition. 

Fells Resei'voir. 

This reservoir has been in constant use, and has remained very 
nearly full during the entire year. One man has been employed, 
to remove leaves from the water, clean screens and keep the grounds 
in repair. Some of the newly filled areas around the reservoir were 
seeded in the spring, the dead trees in the vicinity were cut out, and 
a portion of the driveway resurfaced. 

Arlington 8tandpipe. 

The exterior of the Arlington standpipe has been cleaned and 
painted, at a cost of $130. 

Mystic Lake and Pumping Station. 

These works are not used for water supply purposes at the pres- 
ent time. One man has been employed at Mystic Lake, to care for 
the buildings and other property. The bridge at the dam has been 
replanked. Two of the wooden buildings formerly used as tempo- 
rary pumping stations have been leased to the Medford Boat Club, 
and have been remodelled for its use. At the Mystic pumping sta- 
tion the dwelling house, stable, store house, coal shed and other 
wooden buildings have been repainted. 

Pipe Lines. 

At the close of the year there were 69.82 miles of pipe lines con- 
trolled by the Metropolitan Water Board. These are maintained 
by forces at the pipe yards at Chestnut Hill and Glenwood, under* 
the direction of George E. Wilde, assistant superintendent. 

During the year 2 breaks and 38 leaks have been repaired in the 
Metropolitan mains. The break causing the greatest damage oc- 
curred on March 30, when the 20-inch high-service main in High 
Street, near Broadway in Everett, was broken by water hammer 
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caused by the action of an automatic valve regulating the flow into 
the Revere reservoir. The streets in the vicinity of the break were 
badly washed, and the cost of repairing the same was about $900. 
The other break occurred on October 1, when the 48-inch main on 
Boylston street in Brookline was broken by blasting for a gas pipe 
trench. Although a large volume of water escaped, the damage to 
the street was not large, as it was in an unfinished condition. The 
cost of repairing this break was paid for by the contractor who was 
excavating the gas pipe trench. 

The leaks which have been repaired have, with one exception, 
been at lead joints, and 14 of them have occurred at the river cross- 
ings, 8 on the pipes crossing the Mystic River between Somerville 
and Medford and 6 on one of the 24-inch lines crossing Chelsea 
Creek. Two of the leaks at the Mystic River were at joints at the 
bottom of the channel, requiring tjie service of a steam dredge and 
diver in making the repairs ; and, in order to prevent future trouble, 
these joints were securely bolted together with bolts two inches in 
diameter, fastened to clamps which were bolted around the pipes. 
The cost of repairing these two leaks was $1,074.67. 

On May 10 a taking was made of the 20-inch and 24-inch pipes 
belonging to the city of Boston from the Boston side of the draw 
at the Mystic River, through the city of Chelsea and crossing Chel- 
sea Creek to East Boston, a distance of about 5,300 feet. At the 
crossing of Chelsea Creek the 20-inch pipes which were laid in 1850 
were badly tuberculated and very weak, on account of the action of 
salt water and mud upon the iron. These pipes for a distance of 
1,438 feet have been replaced during the past season by a new line 
of 24-inch pipes. The channel at the point of crossing is about 600 
feet wide at low water, with a maximum depth of 23 feet, and 1,425 
feet wide at high water. When originally laid, pipes with ordinary 
bell and spigot joints were used above low-water mark, supported 
on a pile foundation, and pipes with flexible joints were used below 
low-water mark. The new line has been laid in the same manner, 
utilizing the old pile foundation for supporting the new pipes. 

A contract for taking up the old pipes, making the necessary 
changes in the pile foundations, laying the new pipes and rebuild- 
ing the pile fender guard which protects the pipes above low-water 
mark from passing vessels was made with MacRitchie & Nichol of 
Chicago, on July 31. They began work early in August, completed 



180 METROPOLITAN WATER BOARD. [Jan. 

the pipe laying on October 13, and the entire work on December 15. 
Crossing the channel for a distance of 631 feet the new pipes are 
1% inches in thickness, and have ball and socket joints which per- 
mit of a deflection of 1 in 6 in any direction. 

These pipes were laid in a cradle which was suspended alongside 
a large scow from derricks fitted with powerful hoisting gear. The 
cradle was long enough to receive six 12-foot lengths of pipe, and 
was curved to a radius slightly greater than the minimum radius to 
which the pipes could be deflected. As the pipes were joined to- 
gether, the scow and cradle were drawn ahead and the pipes lowered 
into the channel which had been dredged to receive them. The work 
of laying the submerged pipes occupied thirteen days. Aflber com- 
pletion the entire line, 1,438 feet in length, was subjected for an 
hour to a water pressure of 84 pounds per square inch, and during 
that time no leakage was detected by a %-inch meter. The fender 
guards built to protect the pipes have a total length of 597 feet. 
They are constructed with oak piles and spurshores, spaced about 
16 feet apart, with double girder caps of 7-inch by 14-inch hard 
pine timber, and a rider cap of hard pine, 8 inches by 16 inches. 
The amount of the contract was $14,437.52. The cost of all this 
work, including the cost of the pipes, but exclusive of engineering, 
was $19,600.76. 

The work of widening and deepening the draw at the Mystic River 
bridge between Charlestown and Chelsea has made necessary changes 
in the pipes which were laid at that point as inverted siphons under 
the channel. The greater depth and width of the draw made the use 
of a siphon impracticable, and a tunnel 6 feet in diameter and 145 
feet in length is now being constructed, in which a line of 24-inch 
pipes will be laid. The invert of the tunnel is 46.8 feet below Bos- 
ton city base. 

The contract for the construction of this tunnel was made on Au- 
gust 2 with Charles A. Haskin of Boston, who had built a number of 
similar tunnels in this vicinity. The work was begun on August 
20, and at the close of the year one shaft and nearly all of the hori- 
zontal portion of the tunnel were finished. About 46 feet of each 
shaft is composed of steel cylinders 8 feet in diameter, made of ^^^ 
inch plates. Three 9-foot lengths of cylinder were set up on the 
deck of a lighter, and partially lined with brick masonry. The 27- 
foot section of the shaft, weighing about 40 tons, was then lowered 
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into position and allowed to settle into the river bottom. Two addi- 
tional sections of the cylinder were then bolted on and lined with 
brickwork. When this had been done, an air lock was bolted to 
the top of the shaft, the water forced out by compressed air, and 
the construction of the shaft and tunnel carried on under an air 
pressure of from 20 to 29 pounds. Below the bottom of the steel 
cylinders the shaft was lagged with circular wooden lagging 5 inches 
in thickness ; and when the required depth was reached, Portland 
cement concrete, about 3 feet in thickness, was put in the bottom of 
the shaft, and the shaft was then lined with brickwork to the bot- 
tom of the lining already in place. A circular steel shield about 9 
feet in diameter and 4% feet in length was used in excavating the 
horizontal portion of the tunnel. The shield was forced ahead by 
means of hydraulic jacks as the material was excavated, and circular 
wooden lagging, 5 inches in thickness, cut from 2-inch spruce 
planks and having an inside diameter of 8 feet 2 inches, was placed 
in position as the shield advanced. When the lagging had been ad- 
vanced from 8 to 10 feet beyond the completed masonry, it was 
lined with brickwork and washed with cement. 

Where the tunnel is being built there is a depth of from 15 to 20 
feet of water at low tide. In sinking the shaft on the Chelsea side 
of the channel, the material excavated was mud for a depth of 3 feet, 
clay for a further depth of 11 feet, and then sand and gravel for the 
remaining distance of 21 feet. The horizontal portion of the tunnel 
was excavated entirely through sand and gravel, containing some 
small boulders and a few pockets of clay. Much difficulty was ex- 
perienced in preventing the escape of air and consequent flooding of 
the work ; and when the drift was about 26 feet from the shaft a 
blow-out occurred, and work was delayed for a week. The shafts 
are surrounded by guards of oak piles securely fastened together 
with hard pine timber and bolts at their tops and at a point a few 
feet above low-water mark. The value of the work done on this 
contract on December 31 was about $15,000. 

The lowering of the grade of Boylston Street in the town of Brook- 
line made necessary the lowering of the 48-inch high-sei*vice main in 
that street for a distance of 400 feet. The pipes were lowered about 
4 feet at the deepest point, and for the greater portion of the dis- 
tance the trench was excavated in rock, requiring the removal of the 
pipes before the trench could be deepened. The work, which cost 
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$1,477.65, was done by the C. H. Eglee Company, who were con- 
structing the street for the town of Brookline. 

On account of the work of the Massachusetts Highway Commis- 
sion in rebuilding the bridges over the Pines River on Broadway, in 
Revere and Saugus, it became necessary to relay 411 feet of 16-inch 
pipes crossing these bridges, and to reconstruct the boxes in which 
the pipes were enclosed. The wood work necessary on account of 
these changes was done by Joseph Ross & Son of Boston, who were 
the contractors for rebuilding the bridges. The iron work was fur- 
nished by the G. W. & F. Smith Iron Company, and the pipe work 
was done by the Maintenance Department. The cost of the work 
done at the crossing of the main branch of the river was $1,426.52, 
of which three-quarters was paid in equal proportion by the High- 
way Commission, the Lynn & Boston Railroad and the town of 
Revere. The cost of the work at the other bridges, which was borne 
by the Metropolitan Water Board, was $1,218.91. 

The city of Boston, by filling Bennington Street across the marsh 
between the Revere town line and the solid ground on Breed's Island, 
caused the 12-inch pipe supplying the high-service district on Breed's 
Island to settle so badly that it became necessary on November 3 to 
discontinue the use of the main. Arrangements were made for sup- 
plying the district during the winter by pumping at the East Boston 
station. About 576 feet of the pipes were taken up, and it is prob- 
able that it will be necessary to relay at least 1,300 feet when the 
work of filling the street is finished. 

Electrolysis. 

Measurements have been made at diflferent times during the year 
of the difference of potential between our pipes and the adjacent 
street railway tracks. These measurements show no noticeable 
change in conditions since previous measurements were made, but 
they indicate that in some localities large cuiTcnts of electricity are 
constantly flowing through our pipes and passing off the pipes at 
many points, with difference of potential of from 8 to 10 volts. 
Examinations of the pipes have been made at several points, in or- 
der to ascertain whether any damage has been done by these elec- 
tric currents. On Boylston Street in Cambridge, near the power 
station of the Boston Elevated Railway, the 48-inch pipe which was 
laid in 1896 was found to be pitted by electrolytic action to a depth 
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of from ^ to % of an inch. The 42-inch main laid three years ago 
on Broadway at the corner of Second Street in Chelsea, and the 16- 
inch main on Broad Street at the corner of Union Street in Lynn, 
which had been in use for eighteen months, were both found to be 
damaged to a serious extent from the same cause. There are with- 
out doubt many other points where destructive action is taking 
place, and, unless further measures are taken by the street railway 
companies to prevent their electric currents from returning through 
our pipes, or to greatly diminish the amount and force of such cur- 
rents, the consequences will be very serious. 

Clinton Sewerage. 

This plant was described in last year's report. The works have 
been in daily operation during the whole year, except on February 
14 and March 2, at the time of the two freshets already mentioned, 
when the water in the river rose above the top of the man-holes on 
the sewers belonging to the town of Clinton, filled the sewers full 
and ran out of the overflow at the pumping station. 

The regular force employed consists of 1 engineer at the pumping 
station, 1 attendant at the filter-beds and 1 additional employ^, who 
assists both at the pumping station and at the filter-beds. At times, 
when additional assistance has been required, a force has been trans- 
ferred temporarily from other parts of the work. The following 
are statistics relating to the operations at this pumping station : — 

Daily average quantity of sewage pumped (gallons), . . 625,000 

Daily average quantity of coal consumed (pounds), . . 918 

Gallons pumped per pound of coal, 677 

Number of days pumping, 363 

Cost of pumping : — 

Labor, f 1,092 65 

Fuel 882 89 

Repairs and supplies, 273 50 

f 2,248 54 

Cost per million gallons pumped, 9 91 

Cost per million gallons raised one foot high, .... 21 

Filter-beds. 

During the warmer part of the year the sewage was applied to all 
of the 25 filter-beds, each being used on an average about once in 
seven days. During the winter only the 19 beds from which all 
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soil had been removed were used. The works have continued to 
operate saccessfuUy ever since they were started, on September 15, 
1899. The results have been better, however, in the last half of 
1900 than before, as will be seen by the following results of chem- 
ical analyses. 

[ParU per 100,000.] 



January to 

June, 
Inolasive. 



July to 
Deoember, 
InelaalTe. 



'Whole 



Albnmlnoid ammonia, Mwage .* 

Albuminoid ammonia, effluent, 

Per cent, removed 

Oxygen consamed, sewage, 

Oxygen eonramed, effloent, 

Per cent, removed 



1.3489 

.loss 

18.07 
1.36 
01 



1.61 

.0708 
06 
16.70 

.08 
04 



1.880 



04 

14.84 
1.00 



Although the percentage of organic matter removed was regarded 
as satisfactory in both halves of the. year, there was a very great 
improvement in the nitrification in the second half, as will be seen 
by the following statement of the free ammonia and nitrates. 



[Parte per 100,000.] 



January to 

Jane, 
Inoloalve. 



Jnlyto 
Deeember, 
inelnsive. 



Free ammonia, sewage, . 
Free ammonia, effluent, . 
Per cent, removed, . 
Nitrogen as nitrates, effluent. 




4.6068 
.5712 
87 
1.2788 



The cost of maintaining the filter-beds has been as follows : — 



Labor «1,955 51 

Repairs and supplies, 73 58 



Total, »2,029 09 

Cost per million gallons filtered, 8 95 
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GENERAL STATEMENT. 

At the end of this, the fifth year since the letting of the first con- 
tract upon the Metropolitan Water Works, it is appropriate to re- 
view the work already done and to make a brief statement regarding 
future work. 

Capacity of Sources. — The following table gives the capacity of 
the main sources of supply for the Metropolitan Water District and 
the estimated capacity of these sources when the works now in prog- 
ress are completed : — 

Capacity of Main 
Sources 
(Gallons per Day). 

1895, 48,000,000 

1898, 105,000.000 

1900, 110,000,000 

When works are completed, 173,000,000 

Storage Reservoirs. — The amount of storage capacity available 
in 1895 and the increase resulting and to result fipom the operations 
of the Metropolitan Water Board are as follows : — 

Capacity of 
Storage Reservoirs 
(Oallons). 

1895, 8,605,000,000 

1898, 15,858,500,000 

When works are completed, 78,926,100,000 

Aqueducts. — The Wachusett Aqueduct from the Nashua River to 
the Sudbury Reservoir has a capacity of 300,000,000 gallons per 
day; but from this reservoir to the Metropolitan Water District 
only the Sudbury and Cochituate aqueducts, taken from the city of 
Boston and having a combined capacity of 121,000,000 gallons per 
day, are available. It is the intention to begin in 1901 the con- 
struction of the Weston Aqueduct, having a capacity of 300,000,000 
gallons per day, as an additional aqueduct for conveying water from 
the Sudbury Reservoir to the Metropolitan District. When this is 
<5ompleted, the total capacity of the aqueducts leading from the Sud- 
bury and Cochituate sources to the District will be 421,000,000 gal- 
lons per day. 
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Pipe Systems. — In order to distribute the water to the different 
cities and towns, it was necessary to provide comprehensive pipe 
systems. The pipes laid in the different years, including compara- 
tively short lengths acquired, were as follows : — 

MUes. 

1896 15.02 

1897 27.73 

1898, 21.08 

1899, 3.50 

1900, 2.49 

Total, 69.82 

The westerly of the two pipes originally contemplated from 
Chestnut Hill Reservoir to Spot Pond was extended only to a point 
in Medford near Tufts College, and requires extension to Spot 
Pond ; otherwise, the pipe system for the cities and towns now in 
the District is completed. 

Pumping Stations. — In 1895 the city of Boston had two large 
pumping stations, one at Chestnut Hill, having a total pumping 
capacity of 36,000,000 gallons, and the Mystic pumping station in 
West Medford, having a total pumping capacity of 28,000,000 gal- 
lons ; and there were 15 other small pumping stations, owned by 
the cities, towns and water companies. The use of all these except 
the Chestnut Hill and a small West Roxbury pumping station has 
been discontinued. The capacity of the original -Chestnut Hill 
station has been nearly doubled, a new station has been built at 
Chestnut Hill to supply the district north of Charles River and to 
give an increased pressure in the low-service district of Boston, 
and a new pumping station has been constructed at Spot Pond. The 
total pumping capacity of these three large stations is 201,000,000 
gallons per day. The consolidation of nearly all the pumping of 
the District at these stations and the installation of modern ma- 
chinery has resulted in a very great saving in operating expenses. 
If the Spot Pond station had been in operation the whole year, the 
total cost of pumping in 1900 would have been about $83,000, 
which is $39,400 less than the total cost of pumping in 1897, when 
all of the local stations were in operation, notwithstanding the fact 
that in 1900 the quantity of water pumped was more than twice as 
great as in 1897. It will be necessary to build a permanent pump- 
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ing station at Arlington in the place of the present temporary one, 
as soon as a contract can be placed upon favorable terms. 

Distributing Reservoirs. — The names and available capacities of 
the distributing reservoirs and standpipes now controlled by the 
Board are as follows : — 



NAME. 


Service. 


Capacity, in 
Gallons. 


Remarks. 


Spot Pond, .... 
Chestnat Hill Reservoir, . 


Low, . . . . 
Low, . . . . 


1,791,700,000 

« 

800,000,000 


Original capacity, 758,000,000 gal- 
Ions; enlarged by Board in 1899- 
1900. 

Taken from city of Boston. 


Fells Reservoir, . 


Northern high, . 


41,400,000 


Constrncted by Board. 


Mystic Reservoir, 


Low, . . . . 


26,200,000 


Taken from city of Boston. 


Waban Hill Reservoir, 


Southern high, . 


13,500,000 


Purchased from city of Newton. 


Forbes Hill Reservoir, 


SoQthem high, . 


5,000,000 


Now under construction. 


Forbes Hill standpipe, 


Southern high, . 


830,000 


Constructed by Board. 


Arlington standpipe, . 


Northern extra high, . 


550,000 


Purchased from town of Arlington. 


Total, .... 


2,178,680,000 













Quality of Water. — The quality of the water in many portion& 
of the District has been greatly improved by discontinuing polluted 
or objectionable sources, and the quality of the main supply of* the 
city of Boston has also been very much improved. When the Wa- 
chusett Reservoir is completed, and the water can be stored for a 
longer time, a further considerable imprx)vement is expected. 

Value of Work done and remaining to be done. — The total ex- 
penditure on account of the Metropolitan Water Works, to Decem- 
ber 31, 1900, was $20,027,416.84. Of this sum, $8,124,945.82 is 
chargeable to the purchase of existing water works or to the acquisi- 
tion and completion of the Sudbury Reservoir. After deducting 
this sum from the total expenditure, there remains $11,902,471.02 
expended upon the new works, which, according to the estimates of 
the State Board of Health, are to cost $24,027,800. It will there- 
fore be seen that, if the works are completed for the amount esti- 
mated by the State Board of Health, — and it is expected that they 
will be completed within the estimates, — the future expenditures 
will substantially equal those already made. 

Economy of a General Water Sujpply. — The financial results to 
the cities and towns of the District from the introduction of a gen- 
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eral water supply have been very satisfiujtory. Notwithstanding the 
necessarily large -expenditure for the Metropolitan Works, the aban- 
doning of many local sources because the water was not of good 
quality, and the increase of 22 per cent, in the amount of water 
supplied per inhabitant since 1895, there has been no case, so fiar as 
I am aware, where it has been necessary to increase the water rates ; 
on the other hand, in several instances there has been either a mate- 
rial reduction of water rates or an abolition of the charge for water 
supplied for public purposes, and to a greater extent than heretofore 
the cities and towns have paid for the extension of their works out 
of the water revenue, instead of by the issue of bonds. 

The following financial statement covers all the cities and towns 
supplied with water from the Metropolitan Works except those sup- 
plied by water companies, and relates to the year 1899, because the 
reports for the year 1900 are not available : — 

Surplus revenue in 1899, 1606,000 

Reduction of water rates, 44,000 

Abating charges formerly made for water used for public purposes, . 225,000 
Interest at Si per cent, on money paid by Commonwealth for existing 

water works, not credited to water department, 175,000 



Total surplus revenue if no reduction had been made in charges 
for water, and interest had been credited to water department 
for money paid by the Commonwealth for existing works, . 9950,000 

This surplus would have been diminished by about $530,000 if 
the cities and towns had been assessed for the full annual cost of the 
works, instead of the smaller amount assessed under the existing 
law, so that the net surplus would have been $420,000. 

Great Increase in Water Consumption. 

The following table shows the consumption of water in the Met- 
ropolitan Water District, as now constituted, and Swampscott, for a 
series of years ; also the estimated water consumption in the same 
territory for the next five years, if the rate of increase continues 
the same as the average rate from 1895 to 1900 : — 
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Consumption of Water in the Metropolitan Water District and Swampscotty 

1890-1900. 



YBAB. 



Water 

ConsamptioD 

(Oallons per Day) . 



Popnlation. 



CoDBiimption 

per iDhabitant 

(Gallons per Day). 



1890, . 

1891, . 

1892,. 

1898,, 

1894,, 

1895,, 

1896, , 

1897, 

1898, 

1899, 

1900, 

1901, 
1902, 
1908, 
1904, 
1906, 



47,656,000 
52,076,000 
67,687,000 
66,690,000 
64,782,000 
68,882,000 
77,688,000 
80,144,000 
82,914,000 
91,299,000 
07,114,000 

102,700,000^ 

108,406,000 

114,062,000 

119,699,000 

126,846,000j 



648,802 
668,665 
688,628 
708,891 
728,264 
748,117 
770,680 
798,244 
816,807 
888,871 
860,934 



73.8 

78.8 

83.8 

92.6 

89.0 

92.1 

100.8 

101.0 

101.6 

108.9 

112.8 



Estimated consnmption, l>ased on the 
average annual increase from 1896 
to 1900. 



Non.— The statistics given in this table include the whole Metropolitan Water District and Swamp, 
soott, while similar statistics already given in this report have inolnded only the cities and towns supplied 
wholly or in part with water in 1900. 

The table shows that the amount of water consumed has more than 
doubled in the last decade, and that this is due more to the increase 
in consumption per inhabitant, which has been 54 per cent, in the 10 
years, than to the increase in population, which has been but 33 per 
cent, in the same time. 

New Aqueduct required. 

The aqueducts now bringing water into the Metropolitan District 
have the following capacities, under ordinary conditions : — 

Gallons per Day. 

Sudbury Aqueduct, 103,000,000 

Cochituate Aqueduct, 18,000,000 



121,000,000 
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In comparing the capacity of an aqueduct with the water con- 
sumption, it is necessary to take into account that during the very 
cold weather in winter and during the months when water is used 
for sprinkling lawns the quantity of water to be conveyed is much 
larger than the average for the whole year. If it is assumed that 
the average consumption for the maximum month is 12^^ per cent, 
in excess of the average for the year, then, upon the basis of the 
table given above, the average for the maximum month for each of 
the next five years would be as follows : — 

Average for tbe 
Maximum Month 
Tear. (Gallons per Day). 

1901, 116,605,000 

1902 121,957,000 

1903, 128,309,000 

1904, 134,661,000 

1905 , . 141,013,000 

I believe that the table shows, as nearly as I can estimate, the 
quantity of water which will require to be brought through the 
aqueducts, if no special measures are taken to restrict the excessive 
use and waste of water. In making the figures, no deduction has 
been made for nearly 3,000,000 gallons of water per day supplied 
to the city of Newton and the town of Hyde Park from local 
sources ; but, on the other hand, no addition has been made for the 
increase in the consumption and waste of water in the low-service 
district of Boston, to be caused by the increased pressure, nor for 
the water which may be used by the towns which will probably be 
annexed to the District ; and it is believed that these deductions and 
additions will balance each other. 

By comparing the aqueduct capacity with the average consump- 
tion for the maximum month, it will be seen that the capacity will 
be reached in 1902. An aqueduct cannot be completed before 
1903, even if begun early in 1901, but I believe that, with the large 
amount of water stored in Spot Pond and with the adoption of proper 
measures of inspection to prevent too great an increase in the water 
consumption, the supply can be maintained through the summer of 
1903. The aqueduct should be completed in that year; and, as 
there is not sufficient money available for its completion, a further 
appropriation should be made in 1901. 
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Waste and Excessive Use of Water. 

The statistics showing the great increase in the consumption of 
water in the last decade show that measures should be taken to pre- 
vent or restrict the waste and excessive use of water. The State 
Board of Health, after having the subject carefully considered by 
experts, reached the conclusion, in its report of 1895, that 100 gal- 
lons of water per inhabitant per day was a liberal quantity. This 
was in excess of the amount actually used in 1895, but was reached 
in 1896. If the consumption per inhabitant had been maintained 
at this rate, the amount of water consumed in 1900 would have 
been 86,000,000 gallons per day, or 11,000,000 gallons less than 
the actual consumption. The increase in daily consumption per 
year since 1895 would have been 2,256,000 gallons per day, instead 
of 5,646,000 gallons. If the increase in the next ten years con- 
tinues at the same rate as in the last five years, the capacity of the 
new works will be equalled in 1910 ; whereas, if the consumption is 
reduced to 100 gallons per inhabitant, and maintained at that rate, 
the new supply will last for an additional eight or ten years without 
extension. If a new supply is required at the end of ten years, it will 
be necessary to begin the extension of works in six or seven years, or 
almost as soon as the works now in progress can be completed ; and, 
in addition to the extension of works to new sources, there will be 
a demand for additional pumps and pipes for raising and conveying 
the largely increased quantities of water to the consumers. 

It is time that measures should be taken to prevent or restrict the 
waste and excessive use of water ; and there is no method by which 
this can be done so efficiently as by providing that water shall be 
furnished to each water ta^er through a meter. The results ob- 
tained in other places show that the water consumption can be 
diminished to a very large extent by the use of meters ; and the 
experience of the city of Milwaukee in this respect is particularly 
instructive, as is to be seen by the following statement : — 



YBAB. 



Number 

of 
BerviceB. 



Number 

of 
Meters. 



Percentage 

of ServiceB 

Metered. 



Daily 

OoDBumption 

per Inhabitant 

(Gallons). 



1887, 
1899, 



13,248 
88,191 



1,728 
26,689 



18 

67 



118 

86 
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The daily consumption of water per inhabitant in the Metropol- 
itan Water District (113 gallons) is now the same as in Milwaukee 
in 1887. 

Some legislation should be enacted by which the several cities 
and towns shall be induced or required to introduce meters, so that 
at the end of ten years all or nearly all of the water supplied to 
takers shall be furnished through meters. 



Appended to this report are tables of contracts giving the amount 
of work done and other information, a statement of the cement tests 
made by the Dam and Aqueduct Department, a long series of tables 
relating to the maintenance of the Metropolitan Water Works, 
tables showing the length of main pipes and number of service 
pipes, meters and fire hydrants in the Metropolitan Water District, 
and a summary of statistics for 1900. 

Respectfully submitted, 

FREDERIC P. STEARNS, 

ChiUf Engineer, 
Boston, December 31, 1900. 
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Appendix No. 1. 



Statement of Important Events in the Constbuction and Opbratiok 
OF THE Metropolitan Water Works to January 1, 1901. 

Act authorizing and directing the State Board of Health to in- 
vestigate and report on a system of metropolitan water supply, June 9, 1893. 

Report of State Board of Health recommending Metropolitan 

Water Works made to Legislature, Feb. 7, 1895. 

Metropolitan Water Act passed, June 5, 1895. 

Metropolitan Water Board organized, July 15, 1895. 

First contract made by the Metropolitan Water Board (water 

pipes), Dec. 27, 1895. 

First taking of land made (Sudbury Reservoir), . . . • . Jan. 4,1896. 

Sudbury Reservoir (partially constructed) taken from city of 

Boston, Jan. 4, 1896. 

First purchase of lands made (Shaw Place, in Boylston), . . Jan. 29, 1896. 

Wachusett Aqueduct, first contract made, Feb. 14, 1896. 

Laying of main water pipes begun, May 11, 1896. 

Chestnut Hill high-service pumping engine contracted for, . . Jan. 1, 1897. 

Sudbury Reservoir, partial filling begun, Feb. 8, 1897. 

Quincy admitted into Metropolitan Water District, . . . June 24, 1897. 

Wachusett Reservoir, first contract made, July 14, 1897. 

Chestnut 'Hill high-service pumping station, addition begun, . Sept. 22, 1897* 

Chestnut Hill low-service pumping station, contract for three 

86,000,000-gallon pumping engines made, Oct. 20, 1897. 

City of Boston works and Spot Pond taken by Metropolitan Water 

Board, Jan. 1, 1898. 

Metropolitan Water Works first operated for supplying District, . Jan. 1, 1898. 

Mystic system discontinued for regular water supply, . . . Jan. 1, 1898. 

Spot Pond and Chestnut Hill Reservoir connected by main pipe 

line, Jan. 13, 1898. 

South Branch of Nashua River and Sandy Pond, waters taken, . Feb. 23, 1898. 

Sandy Pond and Coachlace Pond taken, Feb. 26, 1898. 

Wachusett Aqueduct substantially completed, .... March 7, 1898. 

South Branch of Nashua River water diverted through the Wa- 
chusett Aqueduct, ......... March 7, 1898. 

Sudbury Reservoir substantially filled, April, 1898. 

St. John^s Catholic Cemetery in Clinton, agreement made for its 

acquisition and removal of bodies, July 1, 1898. 

Chestnut Hill low-service station, contract for building made, . Aug. 26, 1898. 
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Nahant admitted into Metropolitan Water District, . . . Sept. 13, 1898. 
Spot Pond pumping station, contract for 20,000,000-gallon engine 

made, Sept. 20, 1898. 

Rosemary Brook siphon completed, Nov. 17, 1898. 

Swampscott, agreement made to supply with water, . . . Dec. 2, 1898. 

Sudbury Reservoir substantially completed, Dec. 9, 1898. 

Chestnut Hill high-service station, Allis engine first operated, . Dec. 11, 1898. 

Spot Pond pumping station, contract for building made, . . Jan. 7, 1899. 

Arlington admitted into Metropolitan Water District, . . . Jan. 81, 1899. 

Spot Pond improvement begun, April 10, 1899. 

Marlborough Brook filter-beds first used, June, 1899. 

Fells Reservoir placed in service, Aug. 31, 1899. 

Clinton sewerage system first operated, Sept. 15, 1899. 

Spot Pond pumping station, 10,000,000-gallon engine, moved from 

Mystic pumping station, first operated, March 7, 1900. 

Chestnut Hill low-service station, first 35,000,000-gallon engine 

operated, June 1, 1900. 

Spot Pond, refilling of pond witii water begun, .... July 12, 1900. 

Weston Aqueduct, first lands bought, Sept. 10, 1900. 

Spot Pond improvement substantially completed, .... Sept. 15, 1900. 

Wachusett Dam, contract made for, Oct. 1, 1900. 

Boston low-service district supplied with additional pressure, . Oct. 7, 1900. 

Waban Hill Reservoir in Newton purchased, .... Oct. 23, 1900. 

Boston, settlement made for works taken, Nov. 1, 1900. 

Spot Pond pumping station, 20,000,000-gallon engine first opQrated, Nov. 1, 1900. 

Forbes Hill standpipe, Quincy, placed in service, .... Dec. 31, 1900. 



196 



METROPOLITAN WATER BOARD. 



[Jan. 



Appbndix No. 2. 



CONTRAOTS HADE AND PENDING 

Contracts made by the Metropolitan Water 





1. 

Num- 
ber 

OfOOD- 

tract. 


WORK. 


8. 

Num- 
ber of 
Bids. 


Amount of Bid. 


«• 




4. 

Next to Low- 
est. 


5. 

Lowest. 


Contraotor. 


1 


160 


EzeaTating soil from Sec- 
tion 4 of the Wachnsett 
Reservoir, and excavat- 
ing and refilling at east- 
erly portion of North 
Dike. CThis contract 
was modified so as to in- 
clude a portion of Con- 
tract No. 126, left unfin- 
ished by the contractor.) 


9 


$116,881 00 


$116,546 OOf 


Monlton ft O'lCahoney, 
Boston, Maflfl. 

• 


2 


160* 


Excavating soil from part 
of Section 5 of the 
Wachusett Reservoir, 
and excavating and re- 
filling at westerly por- 
tion of North Dike, Clin- 
ton and Sterling, Mass. 


10 


88,812 80 


81,476 84t 


Cenedella Broa.,lf.ilf6rd, 
Mass. 


8 


166 


Excavating soil from Sec- 
tion 6 of the Wachusett 
Reservoir, and building 
the easterly portion of 
the North Dike, Boyl- 
ston, Clinton and West 
Boylston, Mass. 


6 


1,248,400 00 


1,090,800 OOf 


Nawn & Broek, Boaton, 
Mass. 


4 


176* 


Excavating soil from Sec- 
tion 9 of the Wachusett 
Reservoir, and building 
a road in West Boylston 
and Boylston, Mass. 


7 


48,656 40 


85,848 25t 


Bnsch Bros., Baffalo. 
N.Y. 


6 


188 


Excavating soil from Sec- 
tion 7 of the Wachusett 
Reservoir, and building 
a part of the westerlv 
portion of the North 
Dike, Clinton and Boyl- 
ston, Mass. 


6 


238,500 OOf 


280,685 00 


Long ft Little, Leomin- 
ster, Mass. 


6 


186* 


Transporting soil and earth 
from St. John's Catholic 
Cemetery to the North 
Dike, Clinton, Mass. 








Martin Murphy, Olln- 
ton, Mass. 



* Contract completed. 



t Contract based upon this bid. 
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Appbndix No. 2. 



DURING THE YeAR 1900. 

Board rdcUing to the Reservoir DepartmerU. 



7. 

Date 

of Contract. 



8. 

Date for 

Completion of 

Contract. 



Date of Final 
Estimate. 



10. 



Prices of Principal Items of 
Contracts made in 1900. 



11. 

Amonnt of 
Contract. 



IS. 

Value of 

Work done 

Deo. 31, 1900. 



April 10. '99, 



June 1, '99, 



June 13, "99, 



July 29, ^99, 



Dec. 12, *99, 



April fl, »00, 



June 1, '00, 



Ang. 1, '00, 



Dec. 1, '02, 



May 1, '00, 



July 1, '08, 



Sept. 20, *00, 



Sept. 6, '00, 



Sept. 28, '00, 



For soil and earth trans- 
ported and deposited pre- 
vious to May 1, 1900, $0.15 
per en. yd.; for soil and 
eartb transported and de- 
posited subsequent to May 
1, 1900, $0,175 per cu. yd. 



$157,180 37 



82,368 40 



1,096,800 00 



85,100 68 



238,600 00 



8476 60 



$167,180 87 



82,358 40 



415,498 86 



3: 



85,160 68 



74,703 55 



3,176 60 
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CONTBACTS MADE AND PBKDIHa 

Contracts made by tJie Metropolitan Water Board 



1. 

Num- 
ber 
of Con- 
tract. 



»• 



'WORK. 



8. 

Num- 
ber of 
Bids. 



2 



187* 



189* 



190* 



191* 



197* 



Onlvertfl on the Shrewsbury 
Road, West Bovlston and 
Boylston, and on the 
Worcester Road, Boyl- 
ston, Mass. 



Improving part of Section 
1 of the Shrewsbury 
Road, and surfacing the 
section with broken 
stone. West Boylston 
and Boylston, Mass. 



Surfacing Section 2 of the 
Shrewsbury Road with 
broken stone, Boylston, 
Mass, 



Surfacing Section 8 of the 
Shrewsbury Road with 
broken stone, Boylston, 
Mass. 



Excavating soil from part 
of Section 8 of the Wa- 
chnsett Reservoir, and de- 
positing It in the westerly 
portion of North Dike, 
Glint on and Sterling, 
Mass. 



Total, 



-t 



Amount of Bid. 



4. 

Next to Low- 
est. 



5. 

Lowest. 



$5,066 05t 



14,609 00 



11,880 00 



11,370 00 



-t 



$4,880 60 



14,426 OOt 



11,889 OOt 



10,806 OOt 



-t 



Oontractor. 



Thomas H. aiU, Somer- 
vllle, -- 



T. Stuart Sc Son, New- 
ton, Mass. 



Fred E. Ellis, Melrote, 
Mass. 



Fred E. Ellis, Melroee, 
Mass. 



Newell & SnowUng 
Oonstrnction Oo., Ux- 
bridge, Mass. 



* Contract completed. t Contract based upon this bid. 

X The prices for this contract were fixed by the Board, and at the prices fixed the work was refnaed 
by two contractors engaged upon adjacent work before being awarded to the Newell & Snowllng €k>n- 
•truction Company. 
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BUBiNG THE Yeab 1900 — OofUinued. 

relating to the Eeservoir Department — Concluded. 



7. 

Date 

of OoDtract. 



8. 

Date for 

Oompletlon of 

Contract. 



Date of Final 
Batimate. 



10. 



Prices of Principal Itema of 
Contracts made in 1900. 



11. 

Amount of 
Contract. 



IS. 

Value of 

Work done 

Dec. 81, 1900. 



April 28, '00, 



June 0, 'OO, 



June 11, '00, 



June 11, '00, 



Aug. 7, '00, 



July 7, »00, 



Oct. 1, '00, 



Oct. 1, '00, 



Oct. 1, »00, 



Dec. 1, '00, 



Sept. 11, '00, 



Oct. 11, '00, 



Oct. 17, "OO, 



Oct. 17, '00, 



Deo. 15,*00, 



For earth excavation, $0.50 

f>er cu. yd.; for slope pav- 
Dff, $8.00 per cu. yd.; for 
rubble masonry, laid dry, 
$2 00 per cu. yd.; for rub- 
ble masonry laid in mortar, 
$6.00 per cu. yd. ; for split- 
stone masonry laid in mor- 
tar, $22.00 per cu. yd. ; for 
laying sewer pipe for cul- 
verts, 16-inch and 18-inch, 
$0.20 per lin. ft.; 24-inch, 
$0.23 per lin. ft.; 80-inch, 
$0.26 per lin. ft ; for lay- 
ing cast-iron pipe for cul- 
verts, 12.inch, $0.12 per 
lin. ft. ; 16-inch and 20-inch, 
$0.16 per lin. ft. 



For earth excavation, $0.27 
per cu. yd.; for rock exca- 
vation, $1.60 per cu. yd.; 
for laying 6-inch sewer 
pipe for side drains, $0.16 
per lin. ft.; for shaping 
surface of road-bed, $0.06 
per lin. ft.; for broken 
stone in place, $2.80 per 
ton of 2,000 lbs. 



For earth excavation. $0.80 
per cu. yd.; for snaping 
surface of road-bed, $0.07 
per lin. ft.; for broken 
stone in place, $2.40 per 
ton of 2,000 lbs. 



For earth excavation, $0.80 
per cu. yd.; for shaping 
surface of road-bed, $0.07 
per lin. ft.; for broken 
stone in place, $2.40 per 
ton of 2,000 lbs. 



For clearing and grubbins, 
$60.00 per acre; for soil 
and earth excavation, $0.80 
per cu. yd. 



$6,980 21 



14,806 69 



10,664 86 



9,461 96 



28,768 90 



$1,688,288 00 



$6,980 21 



14,806 59 



2 



10,664 85 



9,461 95 



28,768 90 



$888,634 90 
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CONTRAOTS MADE AND PENBINa 

Contracts made by the Metropolitan Water 





1. 

Num- 
ber 
of Oon- 
traet. 


WORK. 


8. 

Num- 
ber of 
Bids. 


Amount oy. Bn>. 


6. 




4. 

Next to Low- 
est. 


5. 

Lowest. 


Oontractor. 


1 

2 


2.M*t 
8.MI 


Stone stairway and retain- 
ing wall at Bcho Bridge, 
on the Bndbniy Aque- 
duct, Newton, Mass. 

Steel stairway at Bcho 
Bridge. 

Total, .... 


4 
2 


$1,871 10 
1,408 00 


$1,808 OOf 
1,186 OOf 

9 m 9 


Webb Granite and Oon. 
struction Co., WoroM- 
ter, Mass. 

a, P. Bullard & Co., 
Boston, Maoa. 















Contracts made by the Metropolitan Water Board 



8 



106 



Wachusett Dam, Clinton, 
Mass. 



Total. 



11 



$1,080,870 00 



$1,608,686 OOf 



Mo Arthur Bros. Co., 
Chicago, 111. 



* Contract completed. f Contract based upon this bid. 

X This contract charged to maintenance. 
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DURING THE Yeab 1900 — Continued. 
Board relating to the Sudbury Department. 



7. 

Date 
of OoDtraot. 



8. 

Date for 

Completion of 

Contract. 



Date of Final 
Estimate. 



10. 



Prices of Principal Items of 
Contracts made in 1900. 



11. 

Amount of 
Contract. 



IS. 

Value of 

"Work done 

Dec. 31, 1900. 



Oct. 4, '00, 



Oct. 19, '00, 



Nov. 20, '00, 



Dec. 1, '00, 



Nov. 16, '00, 



For earth and rotten ledge 
excavation, $1.00 per cu. 
yd.; for rock excavation, 
$8.50 per cu yd.; for rab- 
ble stone masonry, $7.50 
per cu. yd.; for pointed 
coping, $3.60 per lin. ft.; 
for steps and landings, 
$250.00. 

For whole work, $1,165.00, . 



$1,367 27 



1,166 00 



$2,632 27 



$1,367 27 



760 00 



$2,117 27 



2 



relating to the Dam and Aqueduct Department. 



Oct. 1, '00, 



Nov. 15, '04, 



For earth excavation, $0.25, 
$0.35, $0.40, $0.60, $0.55, 
$0.65and$1.00percu.yd.; 
for rock excavation, $0.90, 
$0.95, $1.00, $1.20, $2.00, 
$2.5U and $4.00 per cu. yd ; 
for mbble stone masonry, 
$3.80, $4 00, $4 20, $4.55 
and $4.80 per cu. yd.; for 
ashlar masonry, $12100, 
$12.50 and $13.50 per cu. 
yd.; for dimension stone 
masonry, $16.50 and $20.00 

{>er en. yd. ; for face dress- 
ng of rough pointed work, 
$0.40 per sq. ft.; of fine 
pointed work, $0.50 per sq. 
ft.; of 6-cat work, $0.60 
per sq. ft.; for brick ma- 
sonry, $12.00, $13.00,$14.00 
and $16.00 per on. yd- ; for 
Portland cement concrete 
masonry, $5 60 and $6.50 
per cu. yd.; for natural 
cement concrete masonry, 
$3.75 and $4.35 per cu . yd. ; 
for slope paving, $3.26 and 
$6.00 per cu. yd.; for 
laying 24-inch water pipe, 
$0.60 per lin. ft. ; for haul- 
ing, caring for and putting 
in place iron and other 
metal work, $14.00 per ton 
of 2,000 lbs. 



$1,608,686 00 



$1,608,636 00 



$3,650 00 



8 



$8,650 00 
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COIITRACITS MADS AND PENDING 

Contracts made by the Metropolitan Water Board 



1. 

Num- 
ber 
of Con- 
tract. 



». 



WORK. 



2 



40* 



72 



8 


122 


4 


126 


6 


137 


6 


141* 


7 


142* 


8 


143* 


9 


148* 


10 


168* 


11 


169* 


12 


163* 


13 


167* 



Pamplng engine for the 
Chestnut Hill high- 
service pumping station 
in Boston, Mass. 

3 pnmping engines for the 
Chestnut Hill low-service 
pnmping station in Bos- 
ton, Mass. 

Pumping engine for the 
Spot Pond high-service 
pumping station in Stone- 
ham, Mass. 

Low-service pumping sta- 
tion at Chestnut Hill Res- 
ervoir, Boston, Mass. 

High-service pumping sta- 
tion and gate-house at 
Spot Pond, Stoneham, 
Mass. 

3 vertical fire-tube boilers 
at the Chestnut Hill low- 
service pumping station. 

American mechanical 
stokers on 2 90-inch Bel- 
paire boilers at the Chest- 
nut Hill high-service 
pumping station. 

Hydraulic plunger elevator 
for Chestnut Hill low- 
service pumping station. 

2 hand travelling cranes, 
one at Chestnut Hill low- 
service and one at Spot 
Pond high-service pump- 
ing stations. 

3 vertical fire-tube boilers 
at the Spot Pond high- 
service pumping station. 

Stable, shed and black- 
smith shop at G-lenwood 
&ipe yard, Medford, 
ass. 

G-reen's improved fuel 
economizers at the Chest- 
nut Hill low-service and 
the Spot Pond high-ser- 
vice pumping stations. 

Masonry core walls and 
earth embankments for 
dams at Spot Pond. 



8. 

Num- 
ber of 
Bids. 



10 



3 



11 



13 



Amount of Bid. 



4. 

Next to Low- 
est. 



5. 

Lowest. 



'X 



$196,000 00 



64,000 00 



193,060 00 



110,822 60 



19,660 OOf 



-t 



776 00 



6,694 OOf 



24,600 00 



24,000 00 



-t 



24,816 00 



-J 



$180,600 OOf 



02,600 OOf 



182,060 60t 



106,480 OOf 



19,060 00 



-t 



720 OOf 



6,000 00 



22,060 OOf 



22,800 OOf 



-t 



28,082 60t 



6. 

Contractor. 



The Bdward P. AlUs 
Co., Milwankee, Wla. 



Holly Mf«N Oo., Lock. 
port, N. jT. 



HoUy Mfg. Co., Look. 
port, N. Y. 



NorcroM Bros., Boston, 
Mass. 



McNeil Bros., Boflton, 
Mass. 



The Atlantic Works, 
Boston, Mass. 



The American Stoker 
Co., New York, N. T. 



Moore & Wyman Ele- 
vator and Machine 
Works, Boston, Mau. 

New England Stmctanil 
Co., Boston, Mass. 



Lake Erie Boiler Worka. 
Buffalo, N. Y. 



W. L. Clark 8c Co., Boe- 
ton, Mass. 



Fuel Economizer Co. 
Matteawan, N. Y. 



B redhead Contracting 
Co., Easton, Pa. 



* Contract completed. t Contract based upon this bid. 

X Competitive bids were not received on this contract. 
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DURING THE Year 1900 — Contimisd, 
relating to the Distribution DepartToent, 



7. 

Date 
of Contract. 



8. 

Date for 

Completion of 

Contract. 



•. 



Date of Final 
EsUmate. 



10. 



Prices of Principal Items of 
Contracts maae in 1900. 



11. 

Amount of 
Contract. 



IS. 

Value of 

Work done 

Dec. 31, 1900. 



Jan. 1, '07, 



Oct. 20, *97, 



Sept. 20, '98, 



Aug. 20. '98, 



Jan. 7, '99, 



Jan. 31, '99, 



Jan. 23, '99, 



Jan. 14, '99, 



Mar. 31, '99, 



May 8, '99, 



May 25, '99, 



May 10, '09, 



July 1, '98, 



July 20, '99, 



Jan. 20, '00, 



July 16, '99, 



Dec. 16, '99, 



Oct. 1, '99, 



Nov. 1,'99, 



June 19, '99, 



Dec. 1, '99, 



Nov. 16, '99, 



Oct. 1, *99, 



May 26, '00, 



June 16, '00, 



July 14, nw. 



May 26, '00, 



AprU 6, '00, 



June 10, '00, 



April 2, '00, 



Mar. 1, '00, 



Oct. 1, '99, 



Feb. 6, '00, 



$180,601 50 



186,500 00 



62,500 00 



201,693 48 



121,000 00 



10,960 00 



2,700 00 



720 00 



6,544 00 



22,388 75 



21,808 82 



3,286 00 



$189,561 50 



130,000 00 



60,000 00 



198,219 48 



118,000 00 



19,060 00 



2,760 00 



2 



8 



720 00 



5,544 00 



8 



34,004 76 



22,388 76 



21,808 82 



8,286 00 



10 



U 



12 



84,004 75 



18 



204 



METROPOLITAN WATER BOARD. 



[Jan. 



Contracts hadb and psNDiNa 
Contracts made by tJie Metropolitan Water Board 





1. 

Nnm- 

ber 

of Con. 

tract. 


WORK. 


8. 

Num- 
ber of 
Bids. 


Amount of Bn>. 


6. 




4. 

Next to Low- 
est. 


5. 

Lowest. 


Cootraotor. 


1 


190* 


Famisbing and erecting a 
steam engine for electric 
ligbt plant at Chestnut 
Hill low-service pumping 
station. 


4 


$707 00 


$741 OOf 


Fitchburg Steam Bngine 
Co., Fitohbnrg, BUusa. 


2 


170* 


Furnishing and erecting an 
electric generator and 
switch-board for the 
Chestnut Hill low-service 
pumping station. 


3 


1,430 00 


1,846 OOf 


Westinghouse Blectri^ 
and Manuf actaiing 
Co., Pittsburg, Pa. 


3 


171 


6 OO-lnch sluice gates witb 
hydraulic lifts, 1 48.inch, 
2 30-inch sluice gates 
with screw lifts, at Chest- 
nut Hill Reservoir, Spot 
Pond anc^ Forbes Hill 
Reservoir. 


8 


10,639 00 


8,986 OOf 


The Atlantic Works, 
Boston, Mass. 


4 


173* 


Chite-house at the northern 
high-service reservoir in 
the Middlesex Fells, 
Stoneham. 


8 


6,242 OOt 


4,900 00 


W. L. Clark & Go., Boa- 
ton, Mass. 


6 


174* 


Improvement of Spot 
Pond, Section 1. 


13 


89,700 00 


36,266 OOf 


Newell & Snow ling Con- 
struction Co., Ux- 
bridge, Mass. 


6 


176* 


Improvement of Spot 
Pond, Section 2. 


14 


46,210 00 


42,980 OOf 


Moulton 8c O'Mahoney. 
Boston, Mass. 


7 


177* 


Improvement of Spot 
Pond, Section 8. 


7 


46,308 OOf 


46,717 60 


Newell & SnowUngOon- 
struction Co., Ux- 
bridge, Mass. 


8 


178* 


G-ate chamber and connec- 
tions at Chestnut Hill 
Reservoir. 


9 


21,481 00 


19,667 60t 


Baker 8c Judson, Gloy- 
ersville, N. T. 


9 


179* 


Improvement of Spot 
Pond, Section 4. 


6 


78,630 OOf 


76,630 00 


Moulton ft O'Mahoney, 
Boston, Mass. 


10 


180* 

• 


Improvement of Spot 
Pond, Section 6. 


12 


44,346 OOf 


49,364 00 


P. H. Fitzgerald, New 
London, Conn. 


11 


181* 


Cast-iron floor plates, steel 
beams and cast-iron stop- 
plank grooves at Chest- 
nut Hill Reservoir and 
Spot Pond. 


8 


4,326 00 


3,680 OOt 


Coffin Valve Co., Bos- 
ton, Mass. 


12 


184* 


Southern gate-house at 
Spot Pond in Medford, 
Mass. 


11 


4,490 00 


4,400 OOf 


John S. Jacobs & Son, 
Boston, Mass. 


1ft 


186 


Oate-house at Chestnut 
Hill Reservoir, Boston, 
Mass. 


9 


10,399 00 


9,974 OOf 


John S. Jacobs ft Son, 
Boston, Mass. 


14 


188* 


Improvement of Spot 
Pond, Section 7. 


3 


16,816 00 


13,436 OOf 


Newell 8c Snowling 
Construction Co., Ux* 
bridge, Mass. 



* Contract completed. 



t Contract based upon this bid. 
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DiTBiNG THE Teab 1900 — CoTitinited. 

Telating to the Distribvtion D^arlment — CoDtinned. 



Diu of Fln&l 



Prloei ol Piinelpkl luma of 



aoB of 

rk doDs 

Des. 31,1900. 



April 21, 
April (2t, 



Jnly IS, 'I 
July U,1 



Joly IS.-!) 
Deo. U, "S 



Mny IT, '00, 



For whole work, t*.tOO.DO, . 
fot vhole work, t9,ni.O0, . 

ror earth eiosviUoD, tD^6i 

VBtJon.' tlia per on. yd.: 
forripn.pT)iDgBlQpeB,to.B8 



4»,4B8 28 


4fl,4M 28 


U,M2(I& 


i£,es3at 


M,stais 


M,8«1B 


I»,60!134 


1S.602 81 


8S,Wll W 


86.W120 
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COIITRACTS MADE AND PBNDIN6 

C(ynJtra(is made by the Metropolitan Water Board 



1. 

N'nm. 

ber 

of God- 

traet. 



9. 

WORK. 



2 



3 



•192 



193*$ 



194 



196$ 



198* 



Reservoir and fonndaUoii 
for Btandpipe at Forbea 
Hill, Qninoy, Masa. 



Laying water pipes across 
.Chelsea Greek, between 
Boston and Chelsea. 



1-M$ 



Btandpipe on Forbes Hill, 
in Qaincy, Mass. 



Tnnnel nnder Mystic River, 
between Boston and 
Chelsea. 

Furnishing and laying 
sewer pipes at Chest- 
nut Hill Reservoir, 
Brighton, Mass. 



Horizontal return tubular 
boilers at the Chestnut 
Hill high-service pump- 
ing station, Boston. 



8. 

Num- 
ber of 
Bids. 



Total, 



13 



3 



Amottht or Bn>. 



4. 

Next to Low- 
eat. 



5. 

Lowest. 



$86,866 00 



14,279 OOf 



4,498 00 



'X 



'X 



$34,786 OOf 



12,669 60 



4,426 OOf 



-x 



'X 



6,660 00 



4,900 OOf 



Contractor. 



Beokwith 8t Qaaoken- 
bush, Herkimer and 
Mohawk, N. Y. 



MaoRitchie & Niohol, 
Chicago, 111. 



Walsh*s Holyoke Steam 
Boiler Works, Hol> 
yoke, Mass. 

Charles A. Haakin, Boa. 
ton, Mass, 



Mirick & Wentworth, 
Maiden, Mass. 



Lake Brie Boiler Works, 
Buffalo, N. T. 



* Contract completed. 
/ Cfompetitlve bids wre not received on this oonUacl. 



t Contract based upon this bid. 

^ T\Aa ^onVraAt Q\Ax«,«d to maintenance. 
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DDRiNQ THE Tkab 1900 — Continued, 

relating to th« DutriJ»tiion Department — Concloded. 



,. 


«. 


«. 


l«. 


I.. 






DslB 


Due (or 

CompletloDof 


Dale of Final 


PrtoeiofPrinclpalltemiof 
Ooatricu mula In 1900. 


AmOdDtof 


wrfdi 








CoBlrmal. 


»"-■•■" 




Jnl, I,-M. 


Deo. 1. '00, 


. 


nuODi?. Ctnit A, made 
vllh Portland cnmaxtinot. 

s.!.r.c.".'cii's: 


tM.7Ml>0 


116.000 00 






















0, mads with nalnral c™- 




























yd. ; Tor oDnereM isBiDDryl 
Olaai D, made with Fori. 














Uad ccmeat mortar. *S 00 














per cu. yd.; forconcrPta 










































Ur.tl.OO par en. yd.; for 














plui*rliigoIPonLaiid»in- 














ant. ID.li per .q. yd.; 














lorUytPRgrinolLtbtoxalk 




























™onV ^Imli l"'m"rtLy 




























» ".Do'p'er'cn. "j-d^^ fo'^f 




























fB'ldTn'rao"ar''.''**irM"^; 








Jul; 31, to, 


Sdv. 1, ■«), 


D«o 30 -00 


pipj with ordinary i-lnta. 
fnclBdlog cMt or raiiovtni 


14,«7 W 


14,«7 M 


2 




























oldlO.lncfaplpee.CB.OOpijr 
Hn.ft.:tof lajligawnah 
aaiMrou pipea wllh dail- 
tile ]olnlt. Including coat 








































plpei. »».m par Ma. fl.; 














lor rBboUdlng fan dor 
enarda. SB.ra per lin. ft.; 




























phlna, ISS.OO par dolphin. 








July M, -OO. 


Sot. l,'0O, 




For whole work, %i,itb W, . 


4,629 72 


4.619 M 


3 


Anj; »,•«, 


Hoy. I, '00, 




For whole work. »10,BBO.OO. 


19,660 00 


16,000 00 


• 


Anj. 16, '00. 


Bept. 16, '00, 


Bepl. », '00, 


For famlahldg and laying ». 
Inch aawer plpa. tQM per 
Un. ft.; (or maa-halea for 
Hwen, tBO.OO per man- 

#6.0Q'parca.sd.;(orrock' 
B>e«™ilon, t(.04 per co. 


t84 2t 


VMM 


t 




















yd. 








Bepl.2(,*00, 


Nov. IS. 'OO. 


■ 


For whole work, (i.MO.OO, . 


*,8O0OO 


4,800 00 














m.lBB.IO! IT 












p . . 


_ 
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Contracts made and pending during the Year 1900 — Cofudnded. 

Summary of Contracts.* 



Approzimste 
Amonnt of 
Oontraeto. 



Valae'of Work 
done Decem- 
ber 81, 1900. 



Waohnsett Reiervoir, 11 eontracu, • 

Wftohnsett Dam, 1 contract, 

Difltribntion Department, 30 contracts, 

Total of 42 contracts made and pending during the year 1900, 
164 contracts completed in 1896, 1897, 1898 and 1899, .... 

Deduct for work done on 11 Sudbury Reservoir contracts by the city 
of Boston, 



Total of 206 contracts, 



$1,688,288 00 
1,608,686 00 
1,168,781 65 



$4,456,648 66 
6,088,102 M 



$10,588,752 24 
512,000 00 



$10,026,752 24 



$888,684 00 

8,650 00 
1482.664 66 



$1,074,889 66 
8,088,108 60 



$8,067,042 14 
612,000 00 



$7,546,042 14 



* In this summary, contracts charged to maintenance are excluded. 



Appendix No. 3. 



Tests op Cement made at the Office of the Metropolitan Water 
Board, Dam and Aqueduct Department, Clinton, Mass. 

The methods of testing were the same as described in Appendix No. 3, 
of the annual report of the Metropolitan Water Board for the year 1897. 
The tests are largely of cements used in 1896 and 1897 for the construction 
of the Wachusett Aqueduct, but the results of tests of cements used since 
that time are also included in the tables which follow. 
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0.Q71 

o.nt 
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o.aot 

8.00S 
0.28( 


o.oit 
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20 

2* 

2B, 

« 
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O.TIT 

o.« 

1.06 


l.llj 
1.21! 


o.ur 
o.iu 

O.Mt 


Tot»l», . . . 


4.3B 


8.4D 


fl.M j 3.12 


4.62 


S.B8 
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2.7B 


2.11 


■•-i'-" 


S.3D 



Total for Ihe ;«r, U.4T Incbi 
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Table No. 3. — Bain/all in Jnc^s at Framingham, Mass., 
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Table No. 4. — RainfaU at Gfiestnut Hill Reservoir in 2900. 



DATE. 



s 

o 
a 






DarfttloD. 



Jan. 1, 
Jan. 7, 
Jan. 11, 
Jan. 12, 
Jan. 14, 
Jan. 10, 
Jan. 18, 
Jan. 20, 
Jan. 26, 
Jan. 20, 
Jan. 28, 
Jan. 29, 
ToUl, 



0.45 
0.11 



Snow. 
Bain. 



1.46 Rain and 
snow. 

0.14 Snow. 



0.18 
0.02 
0.67 



0.67 



0.84 



4.38 



Rain. 
Rain. 
Bain. 



Rain. 



Snow and 
rain. 



4.40 A.M. to 
0.16 F.]f . to 
0.80 A.U, to 

0.46 F.M . to 
9.10 A.U. to 
9.10 P.]f . to 
2.00 A.M. to 
9.10A.]f. to 

7.16 P.M. to 



4.00 P. M. 
11.80 p.m. 

9M A.M. 
11.00 P.M. 
11.80 a.m. 

0.80 P.M. 

6.80 p.m. 

6.80 A.M. 
10.80 A.M. 



Feb. 4, 
Feb. 6, 
Feb. 8, 
Feb. 9, 
Feb. 11, 
Feb. 12, 
Feb. 13, 
Feb. 17, 
Feb. 18, 
Feb. 22, 
Feb. 28, 
F^. 24, 
Feb. 26, 
Total, 



0.86 



0.76 



i>2.08 



1.20 



2.14 



1.70 



8.74 



Rain and 
anow. 

Rain. 



Snow and 
rain. 



Snow. 



Rain. 



Rain. 



8.00 P.M. to 



11.16 A.M. 



12.10 P.M. to 



8.80 P.M. 



6.80 a.m. 



to 



4.80 P.M. 



3.16 P.M. to 



10.30 A.M. 



1.80 A.M. to 



12.30 a.m. 



9.80 P.M. to 



6.46 A.M. 



Mar. 1, 


1.89 


Mar. 6, 


0.04 


Mar. 0, 


0.44 


Mar. 16, 
Mar. 10, 


|2.19 


Mar. 19, 

Mar. 20, 


|o.28 



Rain. 

Snow. 

Snow and 
rain. 

Snow and 
rain. 

Rain. 



6.46 A.M. to 7.80 P.M. 
1.00 A.M. to 6.00 a.m. 
1.00 A.M. to 9.30 P.M. 
6.20 P.M. to 

2.00 P.M. 
6 JH) P.M. to 

0.30 A.M. 



DATE. 



Mar. 26 

' Mar. 27 

Total 



Apr. 8, 
Apr. 12, 
Apr. 13 
Apr. 17 
Apr. 18 
Apr. 19 
Apr. 21 
Apr. 22, 
Apr. 23 
Apr. 28 
Apr. 80, 
Total 



May 8 
May 8 
May 4 
May 8, 
May 8 
May 9 
May 15 
May 18 
May 19, 
May 21 
Total 



Jane 8 
Jane 8 
June 14 
June 22 
June 23 
June 28 
June 28 
Total 



J 

a 



00 



3 



Daratlon. 



0.24 



6.08 



Snow. 



4.80 P.X. to 



8.00A.X. 



0.40 
0.66 

^0.74 



0.38 

0.07 
0.04 



2.24 



Rain. 
Rain. 

Rain. 



Rain. 

Rain. 
Rain. 



1.00A.1C. to 4.00 P.1C. 

0.80 A.M. to 

6.00 pjc 

10.80 A M. 

to 

8.00 A JC. 
80 P.M. 

to 

0.00 P.M. 
7.00 P.M. to 10.00 P.M. 
7.16 P.M. to 0.00 PJC. 



2.47 

0.08 

0.08 
0.10 
0.16 
0.39 

2.02 

0.11 



6.41 



Rain. 

Rain. 

Rain. 
Rain. 
Rain. 
Rain. 

Rain. 

Rain. 



1.00 A.M. to 8.00 PJC. 
8.80 P Jf . to 

6.00 AJK. 
0.00 A.M. to 11.80 A.X. 
8.46 P.M. to 10.00 pjc. 
10.80 a.m. to 2.16 p.x. 
7.06 P.M. to 10.80 p jc. 
6.16 P.M. to 

6.80 p.x. 
1.20 P.M. to 0.46 P.x. 



1.16 
0.14 
0.08 

1.08 

0.22 
0.28 



2.90 



Rain. 
Rain. 
Rain. 

Rain. 

Rain. 
Rain. 



1.30 a.m. to 8.80 P.1C. 
8.30 P.M. to 10.80 P.X. 
7.45 a.m. to 4.16 P.1C. 
3.06 P.M. to 

4.80 A.X. 
1.00 P.M. to 1.80 P.X. 
7.80 p.m. to 0.80 P.1C. 
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Table No. 4c. — Rainfall at Chestnut Hill Reservoir in i 9 W — Concluded. 



DATE. 



Aug. 7, 
Aug. 8, 
Aug. 10, 
Aug. 13, 
Aug. 14, 
Aug. 16, 
Aug. 16, 
Aug. 19, 
Aug. 24, 
Aug. 27, 
Aug. 28, 
Total, 



Oct. 7, 

Oct. 8, 

Oct. 9, 

Oct. 10, 



9 

o 

a 



-02 



Duration. 



July 3, 


0.05 


July 6, 


0.07 


July 7, 


0.02 


July 9, 


0.06 


July 12, 


0.56 


July 18, 


0.20 


July 25. 
July 26, 


|l.73 


Total, 


2.68 



Rain. 
Rain. 
Rain. 
Rain. 
Rain. 
Rain. 

Rain. 



0.30 P.M. to 10.80 P.M. 
11.15 A.M. to 12.10 P.M. 
7.30 P.M. to 8.00 P.M. 
6.30 P.M. to 7.00 P.M. 
5.30 P.M. to 10.00 P.M. 
2.10 p.m. to 2.20 p.m. 
4.10 P.M. to 

6.80 P.M. 



0.83 

0.10 

0.84 

0.39 
0.72 
0.07 
0.03 

0.17 



2.15 



Rain. 

Rain. 

Rain. 

Rain. 
Rain. 
Rain. 
Rain. 

Rain. 



10.20 A.M. to 

7.20 A.M. 
4.10 p.m. to 4.46 p.m. 
10.00 P.M. to 

7.16 A.M. 

12.30 p.m. to 3.80 p.m. 

7.00 A.M. to 2.15 P.M. 

1.00 A.M. to 8.80 A.M. 

Bliowera during day. 
9.00 P.M. to 

5.15 A.M. 



Sept. 16, 
Sept. 16, 


|l.35 


Sept. 17, 
Sept. 18, 


2.02 


Sept. 21, 
Sept. 22, 


J 0.47 


Sept. 28, 


0.12 


Sept. 30, 


0.16 


Total, 


4.12 



Rain. 
Rain. 

Rain. 

Rain. 
Rain. 



11.45 P.M. to 

1.15 P.M. 
5.20 P.M. to 

9.30 A.M. 
9.15 P.M. to 

8.00 A M. 
Showers during day. 
1.80 A.M. to 1.00 P.M. 



0.07 



U-n 



Rain. 



Rain. 



Showers during day. 
6.^ P.M. 

to 

8.00 P.M. 



DATE. 



« 

9 
A 
o 

a 



a o 

^02 



Oct. 


11, 


0.17 


Oct. 
Oct. 


13, 
14, 


|o.56 


Oct. 


16, 


0.17 


Oct. 


18. 


0.04 


Oct. 


24, 


0.06 


Oct. 


27. 


[.0.63 


Oct. 


28. 


Oct. 


29. 
>tal. 


/ 


T( 


3.79 



Rain. 

Rain. 

Rain. 
Rain. 
Rain. 

Rain. 



Nov. 8, 
Nov. 0, 
Nov. 9, 
Nov. 0, 
Nov. 15, 
Nov. 19. 
Nov. 20, 
Nov. 21, 
Nov. 28, 
Nov. 24, 
Nov. 26, 
Nov. 26, 
Nov. 27, 
Nov. 29, 
Nov. 30, 
Total, 



0.41 

0.49 
0.13 
0.03 

0.25 

0.07 
0.08 



1 



w 



I 



93 

0.06 
85 



i- 



5.80 



Rain. 

Rain. 
Rain. 
Rain. 

Rain. 

Rain. 
Rain. 

Rain. 



Rain and 
snow. 

Rain. 



Duration. 



10.00 A.M. to 4.00 p.m. 
8.00 P.M. to , 

3.00 A.M. 
5.10 P.M. to 8.30 p.m. 
Showers. 

2.00 a.m. to 6.00 a.m. 
6.30 P.M. 

to 

8.80 A.M. 



6.30 P.M. to 

8.30 A.M. to 

3.80 P.M. to 

10.16 A.M. to 

9.30 P.M. to 

5.00 P.M. to 
2.00 A.M. to 
8.15 P.M. 

to 

2.80 P.M. to 
10.20 P.M. to 



6.80 A.M. 
9.45 A.M. 
6.45 PJf . 
5.80 P.M. 

8.80 A.M. 
9.00 P.M. 
6.00 A.M. 



4.00 P.M. 
11.45 P.M. 

1.15 P.M. 



Dec. 4, 
Deo. 5, 
Dec. 16, 
Dec. 24, 
Dec. 28, 
Dec. 80, 
Dec. 81, 
Total, 



1.91 

0.06 
0.31 
0.08 



!•■ 



50 



2.85 



Rain and 
snow. 

Snow. 

Rain. 

Snow and 
rain. 

Rain. 



9.00 A.M. to 

7.15 A.M. 

4.00 A.M. to 10.80 a.m. 

12.06 a.m. to 3.00 a.m. 

10.00 A.M. to 4.10 p.m. 

8.30 P.M. to 

11.80 A.M. 



Total rainfall for the year, 49.59 inches. 
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Table No. 11. — Tiwte* wken tAe Swdbury and CockitwaJ^ Aq^i^^ictf ha9» 
been in Serrice^ amd the Somroeffrom wkkk the Suppi^tfor Uke Svdbviry 
Aquedmet has heem drawn^ 

Sndfafuiy Aquediict : — 

From 7.O0 ▲ jl Jan. 1 to T/IO km. Jan. 5, from Fruning:ham Res^iToirs 

Xos 3aDd3. 
From 7a^ ▲ ji. Jan. 5 to 7M a Ji. Jan. 24, from Framing^bam R^ts^nroir 

Xo. 3. 
From 7.O0 a .iff. Jan. 34 to 3.00 P.]f. Feb. 9, from FramiDgham Re$erroirs 

Kos. 2 and 3. 
From 3.00 PM. Feb. 9 to 13.00 vm. May 3, from Framingham Reserroir 

XO.S. 
From 6.00 pji. May 4 to 13.00 p.x. May 31, from Framingham Reserroir 

No. 3. 
From 6.00 PJf . May 33 to 10.30 p.]f. May 38, from Framingham Reserroir 

No. 3. 
From 4.30 pji. May 39 to 9.00 p.x. June 6, from Framingham Reservoir 

Xo.3. 
From 3.00 pji. Jane 7 to 11.30 A.]f. June 19, from Framingham Reservoir 

No. 3. 
From 11.30 aji . Jane 19 to 12.30 pjl Jaly 38, from Framingham Reservoirs 

Nos. 3 and 3. 
From 13.30 PJf . Jaly 38 to 10.00 a jc Aug. 9, from Framingham Reservoir 

Xo. 3. 
From 10.00 a jc. Aug. 9 to 10.00 aji. Aug. 15, from Framingham Reservoirs 

Nos. 2 and 3. 
From 10.00 am.. Aug. 15 to 10.00 am. Aag. 33, from Framingham Reservoir 

No. 3. 
From 10.00 am. Aog. 33 to 1.30 p.m. Dec. 5, from FraaiiDgham Reservoirs 

Nos. 2 and 3. 
From 1.30 p.m. Dec. 5 to 7.00 a.m. Jan. 1, 1901, from Framingham Reservoir 

No. 3. 

Cochitoate Aqaedoct : — 

From 7.00 a.m. Feb. 3 to 11.00 a.m. Mar. 38. 
From 7.00 AJf. Jane 3 to 3.00 VM. Jane 8. 
From 7.00 a.m. Jane 38 to 7.00 a.m. Jan. 1, 1901. 
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Table No. 12. — Average Daily Quantity of Water flowing through Aqtie- 

ducts in 1900 y by Months. 





Wachusett 
Aqaedoot 
(UaUons). 


SUOBDRT AQUSDnCT. 




MONTHS. 


From 

Framlngham 

Reservoir 

No. 8 
(Oallons). 


From 

Framlngham 

Reservoir 

No. 2 
(Gallons). 


Total 
(Gallons). 


Cochitnate 

Aqaedoot 

(GaUons). 


January, 


68,894,000 


90,438,000 


6,810,000 


97,248,000 


— 


February, 


81,635,000 


77,243,000 


2,961,000 


80,204,000 


14,282,000 


March, . 


100,100,000 


72,190,000 


- 


72,190,000 


15,426,000 


April, . 


83,237,000 


85,123,000 


— 


85,123,000 


526,000 


May, . 


61,808,000 


84,800,000 


• ^^ 


84,800,000 


- 


June, . 


64,003,000 


85,498,000 


4,440,000 


89,933,000 


4,147,000 


July, . 


35,042,000 


70,993,000 


9,681,000 


80,674,000 


22,358,000 


August, . 


27,297,000 


75,718,000 


4,418,000 


80,126,000 


22,716,000 


September, , 


15,637,000 


67,007,000 


28,210,000 


90,217,000 


20,407,000 


October, 


27,981,000 


57,616,000 


32,000,000 


89,616,000 


17,545,000 


November, . 


59,230,000 


57,633,000 


32,267,000 


89,900,000 


13,473.000 


December, . 


107,081,000 


86,487,000 


3,716,000 


90,203,000 


15,809,000 


Averages, 


60,461,000 


75,907,000 


9,960,000 


85,867,000 


12,236,000 



Note. — Slight discrepancies between the figures for flow in Wachusett Aqaedoot in this table 
and those in Table No. 8 are due to taking account of quantities wasted in cleaning aqnedact, 
which were not discharged into Sudbury Reservoir. 

The Wachusett Aqueduct discharges into Sudbury Reservoir, whence the water flows into 
Framingham Reservoir No. 3. 

The total quantity flowing through the Sudbury and Cochitnate aqueducts was discharged into 
Chestnut Hill Reservoir, except a small quantity which was wasted in cleaning the aqueducts. 
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Table No. 18. — Statement of Operations at West Boxbury Pumping Station 

for the Tear 1900. 







Total 
















Amount 


Daily 








Quantity 
pumped 




Total 


pumped. 


Average 


Amount 


Amount of 


Per Cent. 


MONTHS 


Pumping 
Time. 


Allowance 


Amount 


of Coal 


Ashes and 


of Ashes 


per 




being made 


pumped 


consumed 


Clinkers 


and 


Pound 






for Blip 

(IfUlion 

Gallons). 


(Million 
Gallons). 


(Pounds). 


(Pounds). 


Clinkers. 


of Coal 
(Galloiia). 




Hrs. Mln. 














Janoftry, . 




654 80 


8.93 


.288 


50,065 


10.010 


20.0 


178 


February, . 




479 00 


7.68 


.273 


43.900 


8.400 


19.1 


174 


March, 




628 00 


8.44 


.272 


48,370 


8,910 


18.4 


174 


April. 




616 80 


10.08 


.336 


49.406 


9.380 


19.0 


204 


May. . . . 




684 46 


10.26 


.831 


66,465 


10.580 


18.7 


182 


JnuBf . ■ 




081 00 


12.86 


.428 


70.090 


18.260 


18.9 


183 


July, . 




808 16 


16.50 


.503 


87,830 


16.560 


18.9 


178 


August. . 




708 00 


12.40 


.400 


68,825 


18.830 


19.4 


180 


September. 




691 16 


13.83 


.444 


74,810 


13.110 


17.6 


178 


Oetober. . 




624 00 


10.93 


.352 


62,840 


13.000 


20.7 


174 


November. 




667 00 


9.22 


.807 


54.950 


12.010 


21.9 


168 


December. . 




692 00 


9.87 


.318 


62,700 


13,460 


21.5 


167 


Totals and ave 


rages, 


7.828 15 


129.54 


.355 


730,240 


142.010 


19.4 


177 



Average lift, 130.7 feet. 



Table No. 19. — Statement of Operations at Arlington Pumping Station 

for the Tear 1900. 



MONTHS. 


Total 

Pumping 

Time. 


Total 

Amount 

pumped. 

Allowance 

being made 

for Slip 

(Million 

(Gallons). 


Daily 
Average 
Amount 
pumped 
(Million 
Gallons). 


Amount of 

Coal 
consumed 
(Pounds). 


Amount of 

Ashes and 

Clinkers 

(Pounds). 


Per Cent. 

of 
Ashes and 
Clinkers. 


Quantity 
pumped 

per 

Pound 

of Coal 

(Gallons). 


January,* . 


Hrs. Min. 
259 00 


6.63 


.211 


62,800 






104 


February. . 




257 80 


7.30 


.260 


61,350 


i fee* ' 


- 


119 


March, 




306 30 


7.87 


.254 


59,460 


- 


132 


April. . 




339 50 


8.86 


.295 


55.000 


7.380 


13.4 


161 


May. . 




318 15 


8.11 


.262 


49.700 


6,905 


13.9 


163 


June. . 




355 00 


9.77 


.326 


54,200 


6,827 


12.6 


180 


July, . 


A 


458 15 


13.50 


.435 


71,400 


7,970 


11.2 


189 


August. i 




381 00 


10.95 


.353 


62.700 


7.345 


11.7 


176 


September. . 




596 00 


1 13.01 


.434 


75,950 


8.054 


10.6 


171 


October. . 




369 30 


J8.64 


.279 


51,750 


7.675 


14.8 


167 


November, . 




326 00 


8.32 


.277 


49,600 


6.485 


13.1 


168 


December. . 




838 00 


8.23 


.265 


48.4Q(» 


6.138 


12.7 


170 


Totals and avei 


rages. 


4.804 50 


111.09 


.304 


702,310 


64,779 


12.5 


158 



Average lift. 270 feet. 

* Engine started at 1.45 p.k. on January 1. under Metropolitan Water Works. 
t Includes 2.43 million gallons furnished town of Lexington. 
X Includes 0.38 million gallons furnished town of Lexington. 
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Table No. 20. — Average Daily Consumption of Water in Cities and 
Towns in the Metropolitan Water District and the Town of Siaampscott, 
supplied whoUy or in part by the Metropolitan Work» (1900) . 



MONTHS. 


Supplied by 

Metropolitan 

Works 

(Million 

Gallons) . 


Supplied 

from Local 

Sources 

(Million 

Gallons). 


Total 

(Million 

Gallons) . 


Estimated 
Population. 


Consump- 
tion per 
lohabiunt 
(Gallons). 


January, 

February, 

March, . 

April, 

May, . . 

June, 

July, 

August, . 

September, . 

October, . 

November, 

December, 












96.572 
95.590 
93.879 
85.308 
83.995 
94.064 
102.932 
98.326 
99.075 
94.704 
90.071 
94.486 


.011 

.634 
.702 


96.583 
95.590 
94.513 
86.010 
83.995 
94.064 
102.932 
98.326 
99.075 
94.704 
90.071 
94.486 


805,500 
807.200 
808,900 
810,600 
812,400 
814,100 
816,100 
818,100 
820,100 
822,100 
824,100 
826.100 


120.0 
118.0 
117.0 
106.0 
103.0 
116.0 
126.0 
120.0 
121.0 
115.0 
109.0 
114.0 


For the ye 


ar, . 


94.092 


.113 


94.205 


815,400 


115.5 



In addition to the quantities above given, 2,909,000 gallons per day were supplied from local sources 
to Newton and Hyde Park, which are in the district Including these places, the total consumption was 
97,114,000 gallons per day, and the consumption per inhabitant 112.8 gallons per day. 



Tablb No. 21. — Average Daily Consumption of Water from the Loio 

Service {1900). 









Boston. 


SOMBRVILLE. CHBLSEA, EvBBBTT, 
MALDEN. MED70RD. ChaRLBSTOWN. EA8T 

Boston, Melbosb and Arlington. 


i 

Total 
Low -service 


MONTHS. 


Supply from 
Chestnut Hill 

Reservoir 
(Million 

Gallons).* 


Pumped at 

Chestnut Hill 

Keservoir 

(Million 

(j^allons). 


Gravity Supply 

from Spot 

Pond (Million 

Gallons) . 


Gravity Supply 

to Medford 

from Wright's 

Pood (Million 

Gallons) . 


Consump- 
tion 
(Million 
Gallons). 


January, . 
February, 
March, 
April, 
May, . . 
June, 
July, . 
August, . 
September, 
October, . 
November, 
December, 






43.748 
41.545 
40.501 
38.005 
84.338 
37.414 
41.058 
39.567 
39.382 
89.171 
36.908 
35.005 


26.090 
26.505 
19.354 
19.735 
19.788 
21.441 
24.243 
24.276 
23.264 
22.738 
22.038 
27.627 


6.980 


i 

.634 
.702 


69.838 
68.050 
67.469 
58.442 
54.126 
58.855 
65.301 
63.843 
62.646 
61.909 
58.946 
62.632 


For the yea 


'i - 


38.875 


23.079 


.593 


.112 


62.659 



* Supply WM furnished by gravity until October 10, and since that date by pumping. 
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Table No. 2i. — Average Daily Consumption of Water from the 8o%ahen* 
High Service {1900). 



MOKTHB. 


Pan. pod.! 

Bupplf of BoiloD. 
QdIds;, Witer- 
lowDudBelmODl 

0*1 Ion*).* 


UONTHB. 


Panp»lit 

Cheitnat Hill 

Hi|h-HrvlGe 8U- 

Hon tor tha 


JuDirr 

Frtnury 

"•"h 

Aprt 

M-y 


SO. IK 

20. Ml 

so.azB 

23.378 
2T.472 


AnpiW 

OelofMr, 

ForthBfnr, . . . 


U.tM 

li.su 

Ut.Tl* 
U.S81 
SS.1T> 


J'ly.' 


34.011 



•arvla, at lb* Wmi BcnbniT pamplng ■lalton. 



n unthern hlgh-Hrrlu maliu for Matlwrn e: 



Table No. 23. — Average Daily Consumption of Water, in MiUion Qallona, 
from the Northern High Service, supplying Revere, Winthrop, Stoamp- 
scott, Nahant and Breed's Island, and the Higher Portions of Ohelseay 
Everett, Maiden, Medford, Melrose and SomerviUe {1900). 



MONTHB. 


1 

i 

a. 


II 


11 


i. 

i 


1.' 

1 






|5l 


Fetarnuy, 

April, 
Mbi, . 

Ji-ly. . 

Angn.!, 

SepLmbe 

October, 

Naiembcr 

DaouDber 












i.jia 

.tan 




1.4B9 


1.S88 




3;s 

408 
98B 


3 
3 

8 


331 
31S 

joe 


+ 
+ 

+ 

+ 

+ 
- 


13S 
OSS 


8 
S 


333 
305 

788 

on 

DOl 


For lb 


7" 




.SM 


.003 


.... 


..SB 




B21 


" 


sn \^ 


003 


a 


383 
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Table No. 2i. — Average Daily Consumption of Water Jrom, the Southern 
Extra High Service in West RoiAury and the Northern Extra Sigh 
Service in Arlington {1900). 



M0STH8. 


BoDtheiD 
Eillit Hl|h 

WmI Boibury 


HarUurD 




S8«,ooa 
aTS.000 

S;S 

soa.ooo 
too.ooo 

444,000 

3is',oao 
























^..; \\\\\\\\\\\\ 


4SB,000 
B£S,0OI) 
437,000* 


















SS6,000 




. 





Table No. 25. — Consumption of Water in the Metropolitan Water Dis- 
trict, as constituted December 31, 1900, and the Town of Swampscott, 
1893-1900. 

[Oallou p«r Day.] 



MONTHS. 


..... 


IBM. 


.«». 


.«.. 


.»». >8»8. 


»o». 1 .^oo. 




J4 703 000 






S SMflOO 


B4 833 000 88 70 000 


































































































Deeomber 


MIS' WO 


a4 D B no 


7 B 


n>l H6B43 0OO 








1 


1 


















































M.« 


M.O 


92.1 1Q0.8 


101.0 1 lOl.fl 


108.0 


m.9 
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Note relating to Chemical ExcmincUiona of WaJter^ TcMes Nob. 26-32. 

The chemical examinations contained in the tables were made by the 
State Board of Health. Colors have been determined by the Nessler 
standard, bat the corresponding valaes by the platinam standard are also 
given, for the parpose of comparison with colors determined in the labora- 
tory of the Metropolitan Water Board, as given in snbseqaent tables. The 
odor recorded is taken in sach a way that it is a mach stronger odor than 
would be noticed in samples drawn directly from a tap or collected directly 
from a reservoir. In nearly all cases the samples are collected and ex- 
amined monthly; in the case of the Sadbary Reservoir, however, they 
are made weekly. 
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Table No. 32. — Ohemical Examinations of Water Jrom a Fauctt i 
Boston, from 1888 to 1900. 

[FurU per 100,000.] 











Color. 


";""„" 


i..™,.. 


1 


»„»...„ 












1 
1 


£ 


, 


1 


1 


.LB 




j 


1 


1 
1 










TKAKS. 


1 


1 


£. 


i 

1 


Ml 
%V. 

as: 

S3) 

law 
leoo 










i 

fli 

M 




1 
1 

20 


3!:o 

3.80 




43 
M 

ao 

.HO 

io 




woa 

UU06 

uoue 

0006 

5008 




Dl» 
DIM 

015T 




PUT 
OlSB 




0023 
D031 

una 

0018 


iaa 


io-JJ! 
.OMI 
-OMl 

ioioa 

ioOM 
ioOTS 




Moa 

MOl 
0001 
0001 

JOOl 




80 

eg 

39 


' 





Tablb So. 33. — JtHavseopiad Examinations of Water fi-om Various Parts 
of the MOropolikm Water Works, 1900 (Means of Weekly Detvr- 

minations) . 

Nashua River at Bead of Wachuseit Aqueduct. 

[standard nulls per coble cmtlmeler.] 





OBQAMIHa. 


A-OBPHOD8. 




MONTES- 


Borfucs. 


Snrtsce. 




J«""«r 

FBbriurj 

■Cuoh 

AprtI 

"•F. 

Jooe 

3«\J. 

i-B^ 

Odober, 

Kovember, 

Deeember 


MM 

3T8 


01 
M 

88 

218 


lofnwrta. 

Infourli. 
iDfowri*. 


Me" 


107 


m 
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Table 5o. 33 — C'o>uiinied. 
r,lffOO. 
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iDfDWCU. 
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IM 
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M 


77 


TO 
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UT 
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KwMt, . ■ 
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4* 


n 


71 


131 


n 


iDla-ortm. OotiMm. 


ApM. . . 


Ml 


Mt 


Ml 


IV 


lO* 
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lOT 




Hf ■ . 


an 


STl 


MS 


101 
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H 
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m 
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171 


UT 


tu 
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17 


7J 


1S8 
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TU 


Til 
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Framingham Beiervoir 2fb. 3, 1900. 
[Suodatd DDlu p«r sable csoUnwur.) 
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— Continued. 
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Obgabibiu. 






. IfONTHS. 


1 

1 


s 


1 


1 


1 


a 


1 


1 


to Iho B8>erYolr. 


Febrimry. . 
MsKh. . . 
April, . 

ii»r. . ■ 

Jheb, . . 
Jnlj, . . 

AQgon, . . 

Bspt^ber, . 
Oslobar, . 

Dwwmbep, . 


8.812 

1.692 
»Y 
BOl 
2T6 

no 


1,209 

ssa 

1,B35 

i.aa 

SKB 
313 


ai2 
i.8a2 

T40 
M7 

m 
m 


3M 

m 

481 


12B 

ei 
so 


S9 

'" 

96 
S2 
90 


70 

153 
Ul 
188 
MO 
13J 

BO 


34 


Oyanophyce*. ^ '' 
Cyanophyoess. Ctenolhrii. 

CrenoUirli. 


HMD, . 


sso 


678 


eoT 


t!1& 


7T 


86 


113 


81 





MKTHOPfjLITAX WATER BOARD. 



[Jan. 



Table No. SS — Conlimued, 
Athitnd Btterpair, 190O. 
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Framingham Reservoir No. 2, 1900. 

[Sumdiiid nnUi pw cable ceotlmeler.] 
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Table No. SZ — Continued. 
Lake GochUuate, opposite Gale-house, 1900. 

( stand ard unlu psr cubic ceDlimelar.] 
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Chestnut Bill Reservoir, 1900. 

[SUDdatd UDlU pei cubic ceDtlmsler.] 
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METROPOLITAN WATER BOARD. 



Table So. 33 — CorUinwd. 
Oailel* from Chestnut HUl and Brookline Reterroin and Tap» *n Soston, IBOO. 

[SMDdBTd Bidu p«r cable eaUBaUr.] 







OB8A»U«. 


1 


Aaou-Ho 


™. 






=-:iii1 


n 


'^\ 


°"l 


■i"% 


i"l 


:i 


H 


l>S 


HOKTHB. 


pip 






Jill 




il. 


n 

SB 




J-CO-. . ^ 


lU 


_ 


iw 


M 


IM 


1 HI 




10« 


7. 


aa 


FAnary. 




lis 




3BT 


m 




1 '^ 






OS 




Minb. 








we 














490 


April,. 




Ul 


Mi 


i,i» 


>2B 


T«9 


i(« 


lU 


14< 


113 


loe 


lUj. . 




6M 








W5 


m 


iss 


ISO 




Ul 


Jum. . 




AN 


«2t 


M4 


HO 


JU 


100 


11 


10 


141 


78 


Joly. . 




I,» 


1.M6 


MS 


OSS 


s« 




128 






104 


Anpal. 




1^4 


l.MS 


SM 


M4 


HI 


111 


lot 


103 


M 


US 






I^U 


1^1 


401 






300 










Osmlwr, 






W8 


m 














05 








sw 


IM 


«I7 


410 




70 


U 


SO 


&T 


I>MMllMr, 




- 


Ufi 


m 


4» 


&» 






44 


411 


y> 


Hen, 


7« 


WT 


«8 


4« 1 m 


IB 


105 


M 1 07 


OS 



8pot Pond, 1900. 
[SMDdard hdIM p«r enUa mhUiboUi.] 








Obsahiovs. 


AMOBPHOm. 




IIONTHB, 


enrtMO. 


i^b. 


Boitom. 


8urf«e. 


d.^. 


Bottom. 


PriDdpEl Orgui>n». 


Jiaury, 

y«bni»ry, 

UHCh, . 

April. . 
l£»y, . 

J»lT. ■ 
Aacail, 
Bcptimber, 
0«Wb»r, 

tToTombat, 
Decmobar, 




2M 
1.101 

1^ 
SM 

890 
40i 
4SS 


1.161 
70B 

MM 


1.004 
1.067 
311 
470 


IW 

SO 
ISS 

an 

ISS 

ST 


so« 

84 
IM 

100 
01 
1B7 

M 


184 
201 

460 

loo 

M 


Hatlfen. 

Cj-anoph^M-. InfoMrt.. 

DlStOOlKM*. CySDDpbj'aiB. 
iDfDKirim. 


H«D, 


m 


SOS 


738 


116 


ISB 


1S7 





1901.] 



PUBLIC DOCUMENT — No. 57. 



Tablk No. S3 

Feds Reaervoir, 1900. 

[BUndBrd nnlU par oubla csnUmi 
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Table No. 84. — Booieriai ExamintUions of Water from Various Parts of 
the MkropolUan Water Works, 1900 {Means of Weekly DetermincUions) . 

[Namber of bacteria p«r cable oenHmaMr.] 









Chest 


UTD.. 


B.... 


vo,=. 


Bbooklikb 


it 
r 


^f 


MONTHS. 


1 


i 


1 


II. 
Ill 


Jl 
III 


s 


J. 

II d 


1 




JanDBTy. 

MHob, 
April, . 
MW, ■ 

July, . 

BepiBmber, 
-Ootober. 
Motember, 






1.1(2 

ea 


eto 
is: 

i 

68 


418 

131 

67 


B83 
24S 


1S6 
147 
84 


»4 
BOl 

87 
63 


1.211 
282 

67 

70 


2ie 

266 
SO 
K 

IBS 
360 

BS 


223 

146 
106 


321 

m 

146 
1S6 

100 


Mean, 


"° 


_^ 


373^ 


_.^"_ 


1.3 


243 1 266 


.04 


188 1 m 



METROPOLITAN WATER BOARD. 
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Table No. 34. — Conclitded. 
Feeders of Lake Ooehituale, 1900 (Means of Monthly Determinations'). 
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Table No. 35. — Colors of Water from Various Parts of the Metropolitan 
WcUer Works, 1900 (Means of Weekly Determinations). 

[FlHllumn itsndsrd.; 
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Table No. 35 — Continued. 

[PlHllDDni aMndird.] 
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Table No. 35 — Continued. 
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Tablk No. 35 — Gmduded. 
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Tablk No. 36 — Continwed. 

[D^ien Fahnnhdl.] 
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Table No. 36 — Conduded. 

[Degree* FBhisDhelt.] 
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Table No. 37. — Temperatures of the Air at Three Stations on the Metro* 

politan Water Works, 1900. 

[Degrees Fahrenheit.] 
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Clinton. 


MONTHS. 


• 

£ 

a 
"3 


• 

S 

a 

a 

a 

i 


• 

a 

s 


a 

a 

a 

ee 


• 

a 

a 

3 

a 


• 

s 

9 


• 

a 

1 


• 

8 

o 

a 

3 


• 

e 

1 


Jannary, . . . . 


M.O 


—5.5 


28.4 


58.0 


—2.0 


28.4 


52.0 


—4.6 


24.4 


February, 






59.0 


—4.0 


28.0 


58.0 


—5.0 


27.6 


58.0 


—7.0 


23.7 


March, 






68.5 


5.5 


33.1 


59.0 


6.0 


34.2 


52.5 


8.5 


29.0 


April, 






81.0 


24.5 


47.1 


80.0 


24.0 


47.7 


75.0 


28.5 


45.3 


May, . 






95.0 


28.5 


56.1 


89.0 


29.0 


55.8 


91.0 


27.6 


54.4 


June, 






96.0 


38.5 


68.2 


93.0 


37.0 


69.2 


01.5 


39.5 


67.5 


July, 






98.0 


51.5 


73.9 


98.0 


50.0 


78.4 


96.0 


49.5 


71.5 


Augast, . 






98.0 


50.0 


71.9 


96.0 


47.0 


70.4 


93.0 


46.0 


70.0 


September, 






93.5 


38.5 


65.2 


91.0 


36.0 


64.2 


99.0 


83.0 


63.9 


October, . 






81.0 


80.0 


56.8 


82.0 


30.0 


55.4 


79.5 


27. (f 


55.9 


November, 






74.0 


15.0 


43.5 


71.0 


13.0 


42.7 


67.0 


16.5 


40.5 


December, 






55.6 


6.0 


80.8 


57.0 


3.0 


30.4 


55.0 


1.0 


28.1 


Average, 


- 


- 


50.3 


- 


- 


49.9 


- 


- 


47.9 
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Table No. 41. — Number of Service Pipes^ Meters and Fire Hydrants in 
the Several CUies and Tovms supplied by the Metropolitan Water Works. 



CITY OB TOWN. 



Seiriees. 



Meters. 



Fire 
Hydrants. 



Boetoo, 
Bomerrille, . 
Mftldeo, 
ClielMat 
Qalocy, 
Everett, . 
ICedford, • 
Melroee, 
Revere, 
Watertown, 
Winthrop, . 
BelmoDti • 
Nahant, 
Arlingtoo, . 
Swampicott, 
Total, . 



87,490 

10,291 

0,548 

«,145 

4,050 

4,405 

8,899 

8,131 

1,032 

1,677 

1,483 

568 

436 

1,570 

071 



184,496 



4,455 

ao2 

8,176 

118 

125 

84 

101 

77 

13 

1,425 

2 

568 

18 

71 



10,385 



7,605 
897 
393 
252 
530 
365 
457 
259 
117 
301 
104 
125 
57 
326 
116 



11,918 
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Appendix No. 5. 



SUMMARY OF STATISTICS. 



Report for 1900. 

The Metropolitan Water Works supply the Metropolitan Water District, 
which includes the following cities and towns : — 



CITIES AND TOWNS. 



Population, 
GensuB of 1900. 



Boston 

Bomervllle, 

Chelsea, 

Maiden, . 

Newton,* 

Everett 

Qnlncy 

ICedford, 

Hyde Park,* 

Melrose, 

Revere 

Watertown, 

Arlington, 

Winthrop 

Belmont, 

Nabant 

Total popnlation of Metropolitan Water District, 
Swampsoottft 



660,892 

61,643 

84,072 

83,664 

33,587 

24,886 

28,899 

18,244 

18,244 

12,962 

10,395 

9,706 

8,603 

6,068 

3,929 

1,162 



866,886 
4,648 



* No water supplied to these places daring the year from Metropolitan Water Works, 
t Bwampscott is not in the Metropolitan Water District, but has been supplied with water from the 
Metropolitan Water Works. 

Sources of Supply, 



SOURCE. 


Area of 

Watershed 

(Square Miles). 


Remarks. 


Lake Cochitnate, 

Sudbury River, 

Nashua River, 


18.87 

75.20 

118.28 


Works built by city of Boston in 1848. 
Works built by city of Boston in 1872-78. 
Works begun in 1896; not finished. 
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Mode of Supply. 

32 . 4 per cent, from gravity works. 
67.6 per cent, from pumping works. 
After October 9 the entire supply was pumped. 

Pumping, 
Chestnut Hill High-service Station : — 

Builders of pumping machinery. Holly Manufacturing Company, Quintard Iron 

Works and E. P. Allis Company. 
Description of coal used: Bituminous; Georges Creek Cumberland and Loyal 

Hanna Sonman Shaft ; anthracite coal screenings. Price per gross ton in bins : 

13.67 to f4.78; screenings, 12.24. Average price per gross ton, f4.00. Per 

cent, ashes, 8.8. 

Chestnut Hill Low-service Station : — 

Builders of pumping machinery, Holly Manufacturing Company. 

Description of coal used : Bituminous ; Loyal Hanna Sonman Shaft. Price per 

gross ton in bins, 13.67 to |4.78. Average price per gross ton, f 4.60. Per cent. 

ashes, 9.2. 

Spot Pond Station : — 

Builders of pumping machinery, Geo. F. Blake Manufacturing Company and 

Holly Manufacturing Company. 
Description of coal used : Anthracite ; bituminous and anthracite coal screenings. 

Price per gross ton in bins: bituminous, 14.48 to f6.60; anthracite, 95.04 to 

15.32 ; screenings, (2.80 and (3.25. Average price per gross ton, (4.72. Per 

cent, ashes, 12.3. 





Chbstkut HHiL Hioh-bbbyicb Station. 




Engines 

Nos. 

1 and 2. 


Engines 
Nos. 1 and 
2 (Low- 
service) . 


Engine 
No. 3. 


Engine No. 
3 (Low- 
service). 


Engine 
No. 4. 


Coal consumed for year (ponnds), . 


156,827 


1,118,215 


787,041 


2,805,055 


5,627,614 


Cost of pnmplng, figured on pumping 
station expenses. 


$778.89 


$6,762.18 


$3,130.31 


$11,383.08 


$23,490.36 


Total pumpage for year (million gallons), 


03.41 


1,301.32 


830.20 


4,440.00 


8,293.39 


Average dynamic head, .... 


126.08 


48.70 


123.26 


52.08 


126.34 


Gallons pumped per pound of coal, 


404.88 


1,244.23 


1,125.02 


2,128.81 


1,473.72 


Duty, on basis of plunger displacement, 


43,900,000 


52,700,000 


110,110,000 


05,230,000 


155,420,000 


Cost per million gallons raised to reservoir, 


$12,276 


$4,860 


$8,771 


$2,558 


$2,832 


Cost per million gallons raised one foot, . 


0.098 


0.100 


0.031 


0.040 


0.023 
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Coal consamed for year (poands), 

Cost of pnmplDg, figured on pmnping station expenses, 

Total pnmpage for year (million gallons), 

Average dynamic head, .... 

Gallons pumped per pound of coal, 

Duty on basis of plunger displacement. 

Cost per million gallons raised to reservoir. 

Cost per million gallons raised one foot. 



Chestnut Hill 

low-sbbyicb 

Station. 



Engines Nos.5,6 
and 7. 



3,779,667 

$15,870.46 

9,431.14 

51.82 

2,495.24 

109,380,000 

$1,684 

0.082 



Spot Pond Station. 



Engine 

No. 8. 



2,296,878 

$9,278.37 

1,728.10 

126.52 

752.70 

80,960,000 

$5,369 

0.042 



Engine 
No. 0. 



325,681 

$1,680.61 

287.03 

122.50 

881.32 

91,420,000 

$5,507 

0.045 



Consumption, 

Estimated total population of the fifteen cities and towns supplied 
wholly or partially during the year 1900, .... 

Total consumption, gallons, 

Furnished from Metropolitan Water Works sources, gallons, 

Furnished from local sources, gallons, 

Average daily consumption, gallons, 

Gallons per day each inhabitant, 

Distribution, 



815,400 

34,384,860,000 

34,343,790,000 

41,070,000 

94.205.000 

115.5 



Owned and 

Operated 

by Metropolitan 

Water Board. 



Total Supplied 

by MetroT>olitan 

Water Works. 



Kind of pipe used, .... 

Sizes 

Extension leas length abandoned, miles. 
Length in use, miles, .... 

Stop gates added 

Stop gates now in use 

Service pipes added, .... 
Service pipes now in use, . 

Meters added 

Meters now in use, .... 
Fire hydrants added, .... 
Fire hydrants now in use, . 



_* 

60 to 6 inch. 

2.49 

69.82 

28 

268 



-t 
60 to 4 inch. 
81.05 
1,360.32 



1,766 

134,496 

154 

10,385 

297 

11,913 



* Cast-iron and cement-lined wrought iron. f Cast-iron, cement-lined wrought iron and kalamine. 
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Appendix No. 6. 



Report of Harold Parker, Chief Engineer of the St. John's Catho- 
lic Cemetery Association, relative to the Preparation op the New 
St. John's Catholic Cemetery, and the Removal of Bodies from 
THE Old Cemetery. 

To the Trustees of St. John's Catholic Cemetery Association: Messrs. John F. 
Philbin, W. H. Fay, J. F. Dervin, P. A. S. Grady, Lawrence Fury, and 
Rt. Rev. Thomas D. Beaven and Revs John J. O^Keefb, Ex Officio. 

Gentlemen : — I herewith submit my report of the preparation of a new 
site for St. John's Cemetery, the removal of bodies thereto from the old 
cemetery in Clinton, and such other work as was entrusted to me, which 
was rendered necessary by the construction of the Wachusett Reservoir in 
Clinton. 

By an oflacial act of your Board, in February, 1899, 1 was appointed your 
chief engineer and my duties defined. I was instructed by that vote to pre- 
pare a plan of the new cemetery, the site for which had already been secured ; 
to remove all bodies buried in the old cemetery, and place them in the new 
ground, in lots adjusted to their holdings in the old cemetery; to keep 
accurate record of all such removals ; to adjust all questions arising with 
the owners of lots ; and to superintend all work required to be done in con- 
nection with this undettaking. 

Previous to this date (February, 1899) I had, under your approval, made 
surveys of the old and the new cemeteries. I had also outlined a plan by 
which the identity of the bodies could be preserved, and the location of 
each in the new cemetery fixed. This plan was subsequently perfected, 
and briefly is as follows : — 

The old cemetery, or that portion of it used for burial purposes, was 
carefully surveyed and marked off on the ground into lots as nearly as 
possible to correspond with the indications in the cemetery, with such 
records as could be obtained, and deeds held by lot owners. These lots 
were then numbered and marked off into sections in the field. Charts were 
made corresponding to this lay-out on a scale of 5 feet equals 1 inch, about 
20 inches by 30 inches, printed in white and pasted on strong straw board, 
the purpose of this being that the inspectors on the ground during the prog- 
ress of removal of bodies could draw upon each chart the exact position of 
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each body as it was taken out. The same process was employed in the new 
cemetery, after it had been laid out in accordance with plans approved and 
adopted by your Board. Books were prepared, upon each page of which 
were blanks to be filled out by the inspectors in the old cemetery, recording 
the section, the number of lot and number of grave of every body exhumed, 
with date of removal, and also the exact point in which each body was to be 
placed in the new cemetery. By a system of triplicating, the inspector 
made three copies of each removal at the time of removal, one of which 
remained in the book kept by him, and the other two were handed to the 
driver of the hearse conveying the body to the new cemetery ; one to be 
delivered by the driver to the inspector in the new cemetery, with the body 
corresponding thereto, the same record being painted upon the box con- 
taining the remains, and the third copy to be delivered by the driver to the 
contractor. The inspector in the new cemetery was required to hand in all 
the slips received by him with each body to the clerk in the office each night, 
and they were by the clerk recorded in a book especially prepared. By this 
means you will perceive that the identity of no body could be lost, even 
if it were unclaimed or unrecognized. I had, previous to the removal of 
bodies, assigned a lot in the new cemetery for every lot in the old cemetery, 
and had the corresponding numbers marked on the charts used by the in- 
spectors in the old cemetery. I also required the inspector in the new 
cemetery to graphically represent the position of the body on his chart ; 
so that I had at any time a complete record of the exact point from which 
each individual body came, and the exact point in which it was reinterred. 
This enabled me to find and restore to their relations many remains of per- 
sons unclaimed at the time of removal. 

Previous to the commencement of removal I was required to prepare a 
contract under which that part of the work was to be done. This contract 
was based upon all the information I could obtain in relation to work of 
this kind, and was submitted for approval to your Board and to the Metro- 
politan Water Board. A copy of this contract is submitted with this 
report. 

I have thus given you an outline of the preparation necessary, as I 
thought, to successfully accomplish the results required. As to their 
operation, I have to report as follows : — 

The contract for removing bodies, headstones and other appurtenaces 
was let, after some difficulties which it is unnecessary for me to detail, to 
Martin Murphy of Clinton, at the following prices : — 

Bodies, 14 66| 

Monuments, 12 50 

Headstones, 4 50 

Curbings (whole number), 2,500 00 
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Mr. Murphy was peculiarly well fitted to do this work, as he had long 
officiated as undertaker, and was better acquainted with the burials in the 
cemetery than any other person. He also enjoyed the confidence of the 
people, which in a case of this sort is of vast importance. Mr. Murphy was 
put under bonds for the faithful performance of his contract, which he has 
redeemed in a highly satisfactory manner. 

Under the plan of operation adopted, certain inspectors were required 
for each cemetery. It was understood that all appointments made by 
your Board, who were to serve during the process of removal, were to 
be subject to my approval. The following persons were so appointed : — 

Chief inspector, William F. 0*Toole. His assistants in the old cemetery 
were John Monahan and T. F. Magee, In the new cemetery, Mr. Henry 
McQuaid, with a little help, performed the duties of inspector. Mr. John 
S. Scully has acted as clerk, with the exception of a short period at the 
commencement, when Mr. T. F. Magee was the incumbent. I wish to say 
of each of these gentlemen that they have done their work carefully and 
faithfully, and have always lent me their cheerful aid in matters often 
delicate and difficult. Mr. 0*Toole especiall}', as chief inspector, has been 
in a position where firmness and fairness, as well as tact, were absolutely 
requisite, and without them it is hard to see how this work could have been 
successfully accomplished. 

The work of removal was begun December 19, 1899, and at a point 
almost diametrically opposite from that which I had designed. This was 
due to the fact that the Metropolitan Water Board desired to clear a space 
along the face of the North Dike. Enough bodies were removed from this 
section to satisfy the needs of the Metropolitan Water Board, and work 
was then suspended until April 2, 1900, at which time it was resumed and 
prosecuted to its completion. The contract under which Mr. Murphy 
worked required all bodies to be removed by July 1, 1900 ; but, with the 
consent of all parties interested, this time for completion was extended un- 
til September 1, 1900, at which time all removals had taken place, except 
a few isolated bodies of which no records or traditions existed, and since 
then some have been discovered by the contractors on the Wachusett Res- 
ervoir, in stripping. 

The contractor has in all respects obeyed the instructions of your engi- 
neer in the interpretation of the terms of the contract, and could, so far as 
he alone was concerned, have completed his work at the specified time. 

In the removal of bodies I have frequently permitted the placing of more 
than one body in a box, but never without the expressed wish of the 
proper parties, and in the presence of at least one of those interested. In 
all these cases the remains found were almost completely disintegrated, and 
the purpose was to economize room in the new lots. 

The removal of all these bodies, 3,816 in number, has been accomplished, 
so far as I am aware, without one single case of serious dissatisfaction. 
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Many questions have arisen from time to time, as was inevitable, but 
they have always been settled without lasting discontent. 

All headstones, footstones and corner-stones have been reset in the new 
cemetery with great care upon foundations five feet deep, laid in cement 
mortar. Curbings, by act of your Board, have been excluded from the 
new cemetery, under an agreement with the owners. This, however, was 
not under my supervision, and is only mentioned as incidental to the work 
done by me. 

In regard to the preparation of the territory for the new cemetery, I 
have to say that it was originally purchased for the purpose by Messrs. 
McNamara & Murphy, and was turned over by them to the Commonwealth 
of Massachusetts (Metropolitan Water Board), by whom it is still held, to 
be transferred to St. John's Catholic Cemetery Association when final set- 
tlement is made. This land, comprising 67.43 acres, was completely 
covered with wood and timber when purchased, and that portion occupied 
by the new cemetery and the drives through the remaining portion had to 
be cleared and grubbed at very considerable cost ; but, when done, its 
beautiful location and the nature of the soil show the wisdom of the choice. 
The plan as adopted by your Board has been laid out on the ground. One 
main drive extends the entire length of the territory, and others have been 
constructed through the unoccupied portions ; so that the general plans 
have been indicated beyond those parts now or in the near future to be 
used, and additional lots can be laid out from time to time, as required, on 
the same lines as were originally devised. Iron pins have been adopted for 
marking the corners of the lots, and iron disks have been made to desig- 
nate each lot, to be placed in the centre of the lot. 

The area occupied has been graded in such a way as to care for the sur- 
face water, and to remove it from the drives in the proper places ; it is not, 
however, claimed that this is complete. It is so arranged that additional 
catch-basins can be made to connect with these drain pipes now laid, as 
necessity may indicate. 

The process of grading and surfacing is now nearly complete, and the 
entire surface has been covered with several inches of good loam, which 
had been previously piled up as it was removed from the roads and drives. 
This work could not be undertaken until after all the interments were made, 
as will be readily apparent, and this has been done under the care of your 
chairman, Mr. John F. Philbin. 

During the preparation of the land there have been cut and sold 151.2 
cords of wood, 4,000 feet of lumber and about 700 posts ; 7,470 feet in 
length of roads have been graded and built, of which 3,860 feet have been 
macadamized ; 675 feet of drain pipe have been laid ; 5 catch-basins have 
been built ; 23 acres of land have been cleared and grubbed. 

I have thus stated to your Honorable Board the general facts and con- 
ditions that have existed previous to and during the operation of the work 
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which yoa have entrusted to me. I have not gone into very minute details, 
as it appears to me to be uncalled for in this report. The records as kept, 
charts, plans, the financial accounts and all other minutiae attached to my 
office are kept within the safe in your office, and are, and have been, acces- 
sible to you at all times. 

The work of grading that was outside of contract work has been under 
the immediate charge of Festus McCann, foreman, who has faithfully, con- 
scientiously and successfully carried out the instructions received by him. 

Appendix, 

I append hereto the following forms used during the progress of the 
work : — 

No. 1 is blank form of certificate, to be surrendered for deed. 

No. 2 is blank form of order to contractor for bodies to be sent out of 
town. 

No. 3 is blank form of notice of removal and reinterment. 

No. 4 is blank form of sheet in inspector's record. 

No. 5 is blank form of contract. 

HAROLD PARKER, 
Chief Engineer, St. John's Catholic Cemetery Association. 



1901.1 PUBLIC DOCUMENT — Xo. 57. 267 



Appendix No. 7. 



Special Regulations op the Metropolitan Water Board, relative to 
THE Cutting and Removal of Ice from the Sudbury Reservoir 
AND the Open Channel of the Waohusett Aqueduct. 

The following special regulations were made by the Metropolitan Water 
Board on November 20, 1900, under and pursuant to Rule 15 of the rules 
made by the State Board of Health on June 1, 1899, for the sanitary pro- 
tection of waters used by the Metropolitan Water Board for the water supply 
of cities and towns in the Metropolitan Water District, under the authority 
of chapter 488 of the Acts of the year 1895, and also under and pursuant 
to the general powers and authority given to the Metropolitan Water Board 
by said chapter and otherwise, and it was deemed by the Board that these 
regulations are necessary for the preservation of the purity of the water 
of the Sudbury Reservoir. 

I. 

Any inhabitant of the town of Southborough desiring to cot or remove 
ice from Sudbury Reservoir for his individual use only in said town, shall 
make application to the assistant superintendent of the Metropolitan Water 
Works, resident at South Framingham, personally or by letter, at least four 
days before the cutting of any ice. All applications shall state whether it 
is the intention to use horses or other animals in the cutting of ice. 

(a) Ice shall be cut only in such places as shall be designated in the per- 
mit given. 

(6) No horses or other animals shall be used upon the ice, except in 
accordance with special permission stated in the permit. 

(c) In case permission is given to use horses or other animals, the en- 
trance upon and departure from the ice shall be made only at such places 
as shall be specified in the permit. 

(d) All manure and other refuse matter shall be thoroughly scraped up 
and immediately removed from the surface of the ice, and shall be depos- 
ited on land at such distance that it shall not be washed into the water. 

(e) No matter tending to pollute the water shall be taken or left upon 
the ice or thrown into the water. 

(/) All operations connected with the cutting of ice shall be carried on 
in such manner as not to injure the shores, paving, riprap, gravel mar- 
gin or other land or property belonging to the Commonwealth. 

(g) All persons cutting ice shall be subject to such special instructions 
as may be given by the officers or agents of the Metropolitan Water Board. 
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II. 

Any riparian owner abutting on the open channel of the Wachusett 
Aqueduct, so called, in the town of Southborough, which channel extends 
from the covered portion of the aqueduct to the lower dam near the Sawin's 
Mill Road, so called, desiring to cut and remove ice from the channel for 
his individual use only, shall make application to the engineer of the Dam 
and Aqueduct Department of the Metropolitan Water Works, resident at 
Clinton, Mass., personally or by letter, and obtain permission therefor 
before the cutting of any ice. All applications shall state whether it is the 
intention to use horses or other animals in the cutting of ice. 

(a) Ice shall be cut only in such places as shall be designated in the per- 
mit given. 

(b) No horses or other animals shall be used upon the ice, except in 
accordance with special permission stated in the permit. 

(c) In case permission is given to use horses or other animals, the 
entrance upon and departure from the ice shall be made only at such 
places as shall be specified in the permit. 

(d) All manure and other refuse matter shall be thoroughly scraped up 
and immediately removed from the surface of the ice, and shall be de- 
posited on land at such distance that it shall not be washed into the water. 

(e) No matter tending to pollute the water shall be taken or left upon 
the ice nor thrown into the water. 

(/) All operations connected with the cutting of ice shall be carried on 
in such manner as not to injure the shores, paving, riprap, gravel margin 
or other land or property belonging to the Commonwealth. 

(g) All persons cutting ice shall be subject to such special instructions 
as may be given by the oflScers or agents of the Metropolitan Water Board. 

[Rule 15 of the rules made by the State Board of Health referred to 
above is as follows: "No person shall enter upon the Wachusett Reser- 
voir, so called, Sudbury Reservoir, the open channel of the Wachusett 
Aqueduct, Hopkinton Reservoir, Ashland Reservoir, Framingham Reser- 
voir No. 1, Framingham Reservoir No. 2, Framingham Reservoir No. 3, 
Farm Pond, Whitehall Reservoir, Lake Cochituate, Spot Pond, Chestnut 
Hill Reservoir or any other lake, pond or reservoir used by the Metropoli- 
tan Water Board as a source, or for the conveyance, storage or distribu- 
tion, of the water supply of any city, town, or water company, under the 
provisions of chapter 488 of the Acts of the year 1895, and acts in amend- 
ment thereof or addition thereto, for the purpose of cutting or taking ice, 
or cut or take ice from any such lake, pond or reservoir, without a written 
permit, signed by the Metropolitan Water Board, stating the time and place 
for which such permission is given."] 
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Appendix No. 8 . 



LEGISLATION OF THE YEAR 1900 AFFECTING THE 
METROPOLITAN WATER BOARD. 

[Chapter 108.] 

An Act to extend the time for filing petitions for dam- 
ages AND offers of SURRENDER OF REAL ESTATE, UNDER THE 
ACT TO PROVIDE FOR A METROPOLITAN WATER SUPPLY. 

Be it enacted, etc., as follows ; 

Section 1. Section one of chapter three hundred and forty- 1899,342, §i, 

amended. 

two of the acts of the year eighteen hundred and ninety-nine is 
hereby amended by inserting after the word " determination", 
in the tenth and eleventh lines, the words : — of damages for 
the taking of water rights where no land is taken in connection 
with such water rights, and for the determination, — and bj- in- 
serting after the word " acts ", in the eleventh line, the words : 
— and offers of surrender of real estate provided for in said 
acts, — so as to read as follows : — Section 1. Petitions under Time within 

which certain 

the provisions of section fourteen of chapter four hundred and petidons for 

damases etCa 

eighty-eight of the acts of the year eighteen hundred and ninety- may be tiled * 
five, or of section one of chapter four hundred and forty-five of 
the acts of the year eighteen hundred and ninety-seven, and 
acts in amendment thereof or in addition thereto, for the deter- 
mination of damages for the taking of real estate may be filed, 
as provided by law, within two years after the actual taking by 
right of eminent domain of such real estate or of any interest 
therein, and petitions for the determination of damages for the 
taking of water rights where no land is taken in connection with 
such water rights, and for the determination of all other damage 
provided for in said acts, and offers of surrender of real estate 
provided for in said acts, may be filed on or before the first day 
of July in the year nineteen hundred and one. 

Section 2. This act shall not affect the provisions of chap- certain pro- 
ter five hundred and fifty-seven of the acts of the year eighteen Taw^etc*?. not 
hundred and ninety-eight, and shall not extend the time for ^ ^^ ' 
filing petitions for damages for the taking of land with which 
no water rights are connected, or for the taking of land with 
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which water rights are connected when both each land and the 
water rights connected therewith are taken. 

Section 3. This act shall take effect apon its passage. 
[Approved February 23, 1900. 
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Proviso. 



Certain rights 
of cities, towns, 
etc., not 
affected. 



[Chapter 340.] 

An Act to authorize the metropolitan park commission to 
make rules and regulations to govern the public use of 
the charles, neponset and mystic rivers, and op ponds 
and other waters along which it holds abutting lands 
for public open spaces. 

Be it enacted, etc., as follows : 

Section 1. The metropolitan park commission may from 
time to time make rules and regulations to govern the public 
use of the Charles river, the Neponset river, and the Mystic 
river, within the metropolitan parks district, and of the ponds 
and other waters along which it holds abutting lands for public 
open spaces in said district, and for breaches thereof may affix 
penalties not exceeding twenty dollars for one offence, to be 
imposed by any court of competent jurisdiction ; and in general 
may do all acts needful for the proper execution of the powers 
and duties granted to and imposed upon said board by this act : 
provided, that any rule or regulation affecting waters used for 
water supply purposes shall not take effect as to such waters 
until approved in writing by the water board or other officers 
of the state, district, city or town having control and charge 
of the same. 

Section 2. Nothing in this act shall affect the rights of any 
city or town relating to its water supply, or the water rights of 
any person or corporation, whether a mill owner or otherwise. 

Section 3. This act shall take effect upon its passage. 
[Approved May 23, 1900. 
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[Chapter 375.] 

An Act relative to the construction of the metropolitan 

water works. 

Be it enacted, etc., as follows: 

Section 1. Chapter four hundred and eighty-eight of the 
acts of the year eighteen hundred and ninety-fivie and acts in 
amendment thereof or in addition thereto shall be held to 
include the construction, maintenance and operation of an 
aqueduct from the so-called Sudbury reservoir in Southborough 
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to a point in the town of Weston, of a reservoir near the end of 
such aqueduct, and of pipes for connecting such aqueduct or 
reservoir with distributing pipes, reservoirs and other works 
under the control of the metropolitan water board, substantially 
in accordance with the plans and recommendations of the state 
board of health contained in their report to the general court of 
the year eighteen hundred and ninety-five. 

Section 2. Thi^ act shall take effect upon its passage. 
[^Ajf^roved June 8, 1900. 



[Chapter 469.] 

An Act relative to the employment of laborers on public 

WORKS. 

Be it enacted^ etc., as follows : 

Section 1. No person or corporation, and no agent or em- Employment of 
ployee of any person or corporation, under contract with the ifc works*." ^° ' 
Commmonwealth or any municipal corporation or any county 
therein, or with any board, commission or officer acting on behalf 
of the Commonwealth or any county or municipal corporation 
therein, for the doing of public work, shall, either directly or 
indirectly, make it a condition of the employment of any per- 
son that he shall lodge, board or trade at any particular place 
or with any particular person ; but every employee in such work 
shall have full liberty to lodge, board and trade wheresoever and 
with whomsoever he may choose. 

Section 2. It shall be the duty of every board, commission Provisions of 
or ofiQcer contracting as aforesaid, to make the provisions of this of eontraot! 
act a part of the contract. 

Section 3. Any person who violates the provisions of this Penalty, 
act shall be punished by fine not exceeding one hundred dollars 
for each offence. [^Approved July 17^ 1900. 



[Chapter 470.] 

An Act relative to the weekly payment op wages by the 

commonwealth and its officers. 

Be it enacted, etc., as follows : 

The provisions of section fifty-one of chapter five hundred 1894, sos. 5 si, 
and eight of the acts of the year eighteen hundred and ninety- naonwraith.^™ 
four, relative to the payment of weekly wages, as far as appli- 
cable to the cities of the Commonwealth, shall apply to the 
Commonwealth, and its ofiQcers, boards and commissions, when 
acting as employers of mechanics, workmen and laborers. 
[Approved July 17, 1900. 
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